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TTTT.E OF me INVENTION 

BENZO-FUSED LACTAMS PROMOTE RELEASE OF GROWTH HORMONE 

CROSS REFERENCE TO RELATED AP PLICATIONS 
This application is a continuation-in-part of our 
copending application serial number 673695, filed 20 
March 1991. 

TtAnraROTTNI) OF THE INVENTII3fl 

Growth hormone, which is secreted from the 
pituitary, stimulates growth of all tissues of the 
body that are capable of growing. In addition, 
growth hormone is known to have the following basic 
effects on the metabolic process of the body: 

1. Increased rate of protein synthesis in 

all cells of the body; 

2. Decreased rate of carbohydrate 
utilization in cells of the body; 

3. Increased mobilization of free fatty 
acids and use of fatty acids for energy. 

A deficiency in growth hormone secretion can 
result in various medical disorders, such as dwarfism. 
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Various ways are known to release growth 
hormone. For example, chemicals such as arginine, 
I,_3 4-dihydro^phenylalanine (L-DOPA). glucagon, 
vasopressin, and insulin induced hypoglycemxa. as 
well as activities such as sleep and exercise 
indirectly cause growth hormone to he released from 
the pituitary by acting in some fashion on ^^e 
hypothalamus perhaps either to decrease ---^^^^^^ 
sfcretion or to increase the — ^^^/^^^f ^^^^ 
secretagogue growth hormone releasing factor (GRT) or 
an unknown endogenous growth hormone-releasing 

hormone or all of these. 

in cases where increased levels of growth 
hormone were desired, the problem was generally 
solved by providing erogenous growth hormone or by 
administering an agent which stimulated ^^^"^ 
hormone production and/or release. In "^^^ 
the peptidyl nature of the compound necessitated that 
!t be administered by injection. Initially the 
source of growth hormone was the 
pituitary glands of cadavers. This "^^^^^ ^^^^^^ 
very expensive product and carried with it 
that a disease associated with the source of the 
Pituitary gland could be transmitted to the recipient 
" 'rthe growth hormone. Recently, recombinant growth 
hormone has become available which, while no longer 
carrying any risk of disease transmission, is still a 
very expensive product which must be given by 
iniection or by a nasal spray. 
^° Other compounds have been developed which 

stimulate the release of endogenous growth hormone 
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such as analogous peptidyl compounds related to GKF 
or the peptides of U.S. Patent 4,411.890. These 
peptides, while considerably smaller than growth 
hormones are still susceptible to various proteases. 
As with most peptides, their potential for oral 
bioavailability is low. The instant compounds are 
non-peptidyl agents for promoting the release of 
growth hormone which may be administered 
parenterally. nasally or by the oral route. 

STTMMARY Q F TTTT; INVENTION 

The instant invention covers certain benzo- 
fused lactam compounds which have the ability to 
stimulate the release of natural or endogenous growth 
hormone. The compounds thus have the ability to be 
used to treat conditions which require the 
stimulation of growth hormone production or secretion 
such as in humans with a deficiency of natural growth 
hormone or in animals used for food production where 
the stimulation of growth hormone will result in a 
larger, more productive animal. Thus, it is an 
object of the instant invention to describe the benzo- 
fused lactam compounds. It is a further object of 
this invention to describe procedures for the 
preparation of such compounds. A still further object 
is to describe the use of such compounds to increase 
the secretion of growth hormone in humans and 
animals. A still further object of this invention is 
to describe compositions containing the benzo-fused 
lactam compounds for. the use of treating humans and 
animals so as to increase the level of growth hormone 
secretions. Further objects will become apparent 
from a reading of the following description. 
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T^v^rPTPTTON ATT THT: TWVENTIQM 

The novel benzo-fused lactams of the instant 
invention are best described in the following 
structural formula I: 



II =^/-N-C-A-N. 




II 

,6 0 



where L is 



25 




30 



n is 0 or 1; 

p is 0 to 3; 

q is 0 to 4; 

w is 0 or 1; 
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OH 



I I 

X is C=0. 0. S<0)n,. -CH-. -N-. -CH=CH-; 
m is 0 to 2; 

r1 r2, Rla/R2a^ Rib, and R^^ are independently 
hydrogen, halogen. C^-C^ alkyl. C1-C3 perf Inoroalkyl . 
C1-C3 perfluoroalkoxy. -SCOn^R^^, cyano, nitro, 
R7bo(CH2)v-. r7^C0O<CH2)v-. R^*'OeO(CH2)v. Phenyl or 
substituted phenyl where the substituents are from 1 
to 3 of. halogen. Ci-Ce alkyl. Ci-Cg alkoxy. or 
hydroxy; 

R7a and r''^ are independently hydrogen, C1-C3 
perfluoroalkyl. C-^-C^ alkyl. substituted Z-^-C^ alkyl. 
where the substituents are phenyl or substituted 
phenyl; phenyl or substituted phenyl where the phenyl 
substituents are from 1 to 3 of halogen, Ci-Cg alkyl. 
Ci-Cg alkoxy. or hydroxy and v is 0 to 3; 
R3a and R^** are independently hydrogen, R^, C1-C5 
alkyl substituted with R^, phenyl substituted with R 
or phenoxy substituted with R^; 



r9 is 



N 



-N N— N 



I 




R7bo(CH2)v-. r7^C00(CH2)v-. r7^0C0(CH2)v- ♦ 
R7bC0(CH2)v-. R''^0(CH2)vC0-. R^r5n(CH2)v- • 
R7bcoN(R^)<CH2)v-. r'^r5nC0(CH2)v-. R^^R^NCS (CH2)v- • 
R^r5nN(r5)C0<CH2)v-. r''r5nN(r5)CS(CH2)v-. 
R7bcoN(R^)N(R5)CO<CH2)v-. r7^C0N(R^)N(r5)CS<CH2)v-. 
R^N(0R7b)C0(CH2)v- or R7acON(OR71>)CO<CH2)v- ? 
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and V is as defined above; 

R^^, R^ are independently hydrogen, phenyl, 

5 substituted phenyl. Ci-Ciq alkyl, substituted Ci-Cio 
alkyl. C3-C10 alfcenyl. substituted C3-C10 alkenyl. 
C3-C10 alkynyl. or substituted C3-C10 alkynyl where 
the substituents on the phenyl, alkyl. alkenyl or 
alkynyl are from 1 to 5 of hydroxy, Ci-Ce alkoxy^ 

10 C-,-C7 cycloalkyl. phenyl C1-C3 alkoxy, fluoro. R 

substituted or r1. r2 independently disubstituted ^ 
phenyl C1-C3 alkoxy. phenyl. substituted or R . R 
independently disubstituted phenyl, where the 
substituents on the phenyl are as defined above, 

,5 Ci-Cc-alkanoyloxy, C1-C5 alkoxycarbonyl . car boxy, 
formyl, or -NrIOrU „here R^O and R^^ are 
independently hydrogen, Ci-Cg alkyl. phenyl, phenyl 
Ci-Cg alkyl. Ci-Cs-alkoxycarbonyl. or Ci-Cg-alkanoyl- 
Ci-Cg alkyl; or R* and R^ can be taken together to 

20 form -(CH2)^BCCH2)s- «tere B is CH2. 0 or S<0)„ or 

N-r10. r and s are independently 1 to 3 and R^" is as 
defined above; 

r6 is hydrogen. Ci-Cio alkyl. phenyl or phenyl Ci-Cio 
25 alkyl; 



30 



A is 



I 

CCH2)x-C-CCH2)y- 
^8a 
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where x and y are independently 0-3; 

and R^^ are independently hydrogen. C^-Ciq alkyl, 
trif luoromethyl, phenyl, substituted C^-Cio^ll^yl 
5 where the substituents are from 1 to 3 of imidazolyl, 
indolyl, hydroxy » fluoro, S(0)j^b7^, C^-C^ alhoxy, 
C3-C7 cycloalkyl. phenyl C1-C3 alkoxy, substituted 
or R^, r2 independently disubstituted phenyl C1-C3 
alkoxy, phenyl. R^ substituted or R^ . R^ 
IQ independently disubstituted phenyl, 

Cj-Cs-alkanoyloxy, C1-C5 alkoxycarbonyl , carboxy, 
formyl, or -NR^^R^^ where R^^ and R^^ are as defined 
above; or R^ and R^^ can be taken together to form 
_(CH2)t-w^ere t is 2 to 6; and R^ and R^^ can 
15 independently be joined to one or both of R^ and R^ 
to form alkyl bridges between the terminal nitrogen 
and the alkyl portion of the A group wherein the 
bridge contains from 1 to 5 carbon atoms; 
and pharmaceutically acceptable salts thereof. 

In the above structural formula and 
throughout the instant specification, the following 
terms have the indicated meanings: 

The alkyl groups specified above are 
intended to include those alkyl groups of the 
designated length in either a straight or branched 
configuration. Exemplary of such alkyl groups are 
methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, 
tertiary butyl, pentyl , isopentyl, hexyl, isohexyl, . 
and the like. 

The alkoxy groups specified above are 
intended to include those alkoxy groups of the 
designated length in either a straight or branched 
configuration. Exemplary of such alkoxy groups are 
methoxy. ethoxy, propoxy, isopropoxy. butoxy. 
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isobutoxy. tertiary butoxy. pentoxy. isopentoxy. 
hexoxy, isohexoxy and the like. . , ^ 

The term "halogen" is intended to include 

5 the halogen atom fluorine, chlorine, bromine and 

lodme. ^^^^^^^ ^^^^^ defined terms may occur 

o^ore than once in the above formula and upon such 
occurrence each term shall be defined independently 

,n of the other. 

^° Preferred compounds of the instant invention 

are realized when in the above structural formula: 



15 



20 



25 



30 



n is 0 or 1 

p is 0 to 3 

q is 0 to 2 

w is 0 or 1 

rIO 

I 

X is 0. S(0)n. -N-. -CH=CH-; 



m is 0 to 2; ^ ^, 

r1 r2 rIsl R^^. R^^. ^ ^""^ independently 

hydrogen, hilogen. C1-C7 alkyl. C1-C3 perf luoroalkyl. 

phenyl or substituted phenyl where the substituents 
are from 1 to 3 of halogen. Ci-Cg alkyl. Ci-Ce 
alkoxy, or hydroxy: 

R7a and r"^^ are independently hydrogen, C1-C3 
perfluoroalkyl. C^-Ce alkyl. substituted C^-Cs alkyl, 
where the substituents are phenyl; phenyl and v is 0 

R3a^and R^*' are independently hydrogen. R^ . C^-Cf, 
alkyl substituted with R^. phenyl substituted with R 
or phenoxy substituted with R^ ; 
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N— N 




^° R7bo(CH2)v-. R^^C00<CH2)v-. R^^0C0(CH2 )v- • 

R7bcO<CH2)v-. R^r5n(CH2)v- • R^^CON(R^) <CH2 )v- • 
R^r5nCO<CH2)v-. R^R%CS<CH2)v-. R^R^NN<r5)CO(CH2)v-. 
R7bcON(R^)N(R5)CO<CH2)v-. R*N(0R7b)C0(CH2)v- or 
R7acoN(OR^^)CO(CH2)v-; where v is as defined above; 
R*. R^^, R^ are independently hydrogen, C^-Cio alkyl, 
snbstituted Ci-Ciq alkyl, where the stibstituents on 
the alkyl are from 1 to 5 of hydroxy, C^-Cg alkoxy, 
C3-C7 cycloalkyl, phenyl C1-C3 alkoxy, fluoro, R^ 
substituted or R^, R^ independently disubstituted 
phenyl C1-C3 alkoxy, phenyl, substituted or R-^, R^ 
independently disubstituted phenyl, where the 
substltuents on the phenyl are as defined above, 
C^-C5-alkanoyloxy, C1-C5 alkoxycarbonyl , carboxy or 
f ormyl ; 

R^ and R^ can be taken together to form 
-(CH2)rB(CH2)s- where B is CH2, 0 or SCO^^ or N-R^O 
r and s are independently 1 to 3 and R**-*^ is as 



defined above; 

R^ is hydrogen, Ci-Ciq alkyl or phenyl C^-Cj^q alkyl 



A is 
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CCH2Dx-C-CCH2)y- 

^8 a 



where x and y are independently 0-2; 
r8 and are independently hydrogen. C^-Cio alkyl, 
substituted Ci-Cio alkyl where the subatittients are 
from 1 to 3 of imidazolyl, indolyl. hydroxy, fluoro, 
S(0)„R7a. Gi-Ce alkoxy. phenyl, substituted or R , 
r2 independently disubstituted phenyl, 
Ci-Cc-alkanoyloxy. C1-C5 alkorycarbonyl . carboxy. 
formyl -NrIOrH „here R^^ and R^^ are independently 
hydrogen. Ci-Ce alkyl. or C1-C5 alkanoyl-Ci-Ce alkyl; 
,n or R® and R^^ can be taken together to form 

-(CH,)t-where t is 2 to 4; and R^ and R^^ can 
independently be joined to one or both of R^ and R^ 
to form alkyl bridges between the terminal nitrogen 
and the alkyl portion of the A group wherein the 
bridge contains from 1 to 5 carbon atoms; 
and pharmaceutically acceptable salts thereof. 

Additional preferred compounds are realized 
in the above structural formula when: 
n is 0 or 1 



p is 0 to 2 
q is 0 to 2 
w is 0 or 1 
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X is S(0)ni. -CH=:CH-; 
in is 0 or 1; 

r2, Rla^ R2a^ Rlb^ a^nd R^^ are independently 
5 hydrogen, halogen, C^-Cj alkyl, C1-C3 perf luoroalkyl , 

-S(0)jnR7a. R7bo(CH2)v-» R^^C0O(CH2)v- > R^^0C0<CH2)v. 

phenyl or substituted phenyl where the eubstituents 

are from 1 to 3 of halogen, C^-Cg alkyl , C^-Cg 

alkoxy, or hydroxy; 
10 R^^ and R^b are independently hydrogen, C^-C^ alkyl, 

substituted C^-C^ alkyl, where the substituents are 

phenyl and v is 0 to 2; 

R^^ and R^^ are independently hydrogen, 

alkyl substituted with R^ , phenyl substituted with 
15 or phenoxy substituted with ; 

r9 is 

N— N N— N 
20 ^ (v^^ ^N— R*^ 




9 



25 

r7^0(CH2)v-. R^^C00(CH2)v-. R^^0C0(CH2)v-. 
r'7^CO(CH2)v-. R^r5n(CH2)v-. R'^^CON(R^) (CH2 )v- . 
R^R%C0(CH2)v-. R*r5nCS(CH2)v-. R^N(0R7b)C0<CH2)v- or 
R7aC0N<0R^^)C0(CH2)v-; where v is as defined above; 
30 R^, R*^, R^ are independently hydrogen, C^-Cjo alkyl, 
substittited Cj-C^^g alkyl, where the substituents on 
the alkyl are from 1 to 5 of hydroxy, Cj-Cg alkoxy, 
fluoro, phenyl, R^ substituted or R-*-, R^ 
independently disubstituted phenyl, where 
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the substituents on the phenyl are as defined above, 
Ci-C5-alkanoylo2y. C2-C5 alkoxycarbonyl , carboxy; 

r6 is hydrogen, Ci-Ciq alkyl; 



A is 



I 

-CCH2)x-C-CCH2)y- 

where x and y are independently 0-2; 

and R®^ are independently hydrogen, Ci^Cj^q alkyl, 
substituted C^^-Cj^o alhyl where the substituents are 
from 1 to 3 of imidazolyl, indolyl, hydroxy, fluoro. 
S(0>mR7^, C2-C5 alkoxy, phenyl, R^ substituted or R^, 
r2 independently disubstituted phenyl, 
Cj-C5-alkanoyloxy, C]L"^5 alkoxycarbonyl , carboxy; or 
R^ and R^^ can be taken together to form -<CH2)t- 
where t is 2; and R^ and R^^ can independently be 
joined to one or both of R^ and R^ to form alkyl 
bridges between the terminal nitrogen and the alkyl 
portion of the A group wherein the bridge contains 
from 1 to 5 carbon atoms ; 

and pharmaceutically acceptable salts thereof. 

Still further preferred compounds of the 
instant invention are realized in the above 
structural formula when; 
n is 0 or 1; 
p is 0 to 2; 
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q is 1 ; 
wis 1 ; 

X is S(0)n,, -CH=CH-; 
m is 0 or 1; 

r1 r2. rIsl^ R2a^ Rlb^ and R^b are independently 
hydrogen, hllogen. C1-C7 alkyl . C1-C3 perf luoroalkyl . 
_S(0)„R7a, R7bo<CH2)v-. R^^C00(CH2)v-. Phenyl or 
substituted phenyl where the substituents are from 1 
to 3 of halogen. Ci-Cg alkyl. C^-Cf, alkoxy. or 
hydroxy; 

R^a and R'^^ are independently hydrogen. Ci-C^ alkyl. 
substituted Ci-Ce alkyl. where the substituents are 
phenyl, phenyl and v is 0 or 1; 
R3a and R^b are independently hydrogen or R^ ; 



r9 is 



N— N N— N 





20 — V ^-/^ 

N 



R7bo(CH2)v-. R^^C0O(CH2)v-. R^^0C0<CH2)v- ♦ 
R7bco(CH2)v-. R'*R5n(CH2)v-. R^^CONCR*) (CH2)v- • 
R^r5nC0(CH2)v- or R^N(0R7b)C0(CH2)v-: "bere v 
is as defined above; 

R^, r5 are independently hydrogen, C^-Cio alkyl. 
substituted Ci-Cio alkyl. where the substituents on 
the alkyl are from 1 to 3 of hydroxy, C1-C3 alkoxy, 
fluoro. phenyl. R^ substituted or R^. R^ 
independently disubstituted phenyl, where the 
substituents on the phenyl are as defined above: 
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R^a is hydrogen. Ci-Cio alky^' substituted Ci-Ciq 
alkyl where the substittients on the alkyl are from 1 
to 3 of hydroxy; 

is hydrogen; 
A is 



10 p8 

1 



15 



CCH2)x-C-CCH2Dy- 
^8a 



Where x and y are independently 0-1; 

r8 and R^a are independently hydrogen, C^-Cio alkyl. 

20 substituted Ci-Cxo alkyl where the substitnents are 
from 1 to 3 of imidazolyl, indolyl, hydroxy, fluoro 
S<0)„R7a. Ci-C6 alkoxy, phenyl. substituted or R 
r2 independently di substituted phenyl, 
Ci-Cs-alkanoyloxy, C1-C5 alkoxycarbonyl . carboxy; or 

25 r8 and R8a can be taken together to form -<CH2)t- 
where t is 2; and r8 and R^a can independently be 
joined to one or both of R* and r5 to form alkyl 
bridges between the terminal nitrogen and the alkyl 
portion of the A gronp wherein the bridge contains 

30 from 1 to 5 carbon atoms; 

and pharmaceutically acceptable salts thereof. 
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Representative preferred growth hormone 
releasing compounds of the present invention include 
the following: 

1 . 3-amino-3-methyl-N-C2 , 3.4. 5-tet rahydro-2-oxo-l- 
[ [2 • - C la-t et r azol-5-yl ) [ 1 . 1 • -biphenyl ] -4-yl ] - 
methyl]-ll-l-ben2azepin-3(R)-yl]-butanamide 

2 . 2(R)-amino-3-hydroxy-N-[2 , 3 , 4, 5-tetrahydro-2-oxo- 
l-[ [2 ' - ( IS-t etr azol-5-yl ) [1 , 1 ' -biphenyl]-4-yl] - 
methyl]-ia-l-benzazepin-3<R)-yl]-propanamide 

3 . 2(R)-amino-3-phenyl-N- C2 , 3 , 4 , 5-tet rahydro-2-oxo- 
l-[ [2 • -(lB-tetrazol-5-yl ) d . 1 ' -biphenyl ]-4-ylD - 
methyl]-ia-l-benzazepin-3<R)-yl]-propanamide 

4 . 2(R)-amino-N- [2 ,3,4, 5-tetrahydro-2-oxo-l-C [2 • - 
(lH-tetrazol-5-yl)[l.l'-biphenyl]-4-yl]methyl]-lS- 
l-benzazepin-3(R)-yl]-propanamide 

5. 3_(2-hydroxyethyl)amino-3-methyl-N-C2,3,4,5- 
tetrahydro-2-oxo-l-[[2'-[l-<2-hydro3Eyethyl>-tetra- 
zol-5-yl ) [ 1 , 1 • -biphenyl ] -4-yl ]methyl ] -lE-l-benz- 
azepin-3(R)-yl]-butanamide 

6. 3_(2-hydf 03cypropyl)amino-3-methyl-N-[2, 3,4,5- 
tetrahydro-2-oxo-l-[ [2 • -< lH-tetrazol-5-yl ) [1 . 1 ' - 
biphenyl] -4-yl]methyl]-lH-l-benzazepin-3 <R)-yl ] - 

butanamide 



wo 92/16524 



PCT/US92/02271 



- 16 - 



10 



15 



20 



25 



8 



10 



30 



2_amino-2-methyl-N-C2 , 3 , 4.5-tet^ahydro-2-oxo-l- 
[ [2 • - ( IH-tet razol-5-yl ) [ 1 . 1 ' -biphenyl]-4-yl]- 
methyl3-ia-l-ben2azepin-3(R)-yl3-propanamide 

3-amino-3-methyl-N-C7-f luoro-2 ,3.4. 5-tetrahydro- 

2- oxo-l-C [2 • -(la-tetrazol-S-yl) CI . 1 ' -biphenyl]-4- 
yl]methyl]-lB-l-benzazepin-3(R)-yl]-butaiiamide 

3_aiiiino-3-methyl-N-C7-trif luoroniethyl-2 .3.4.5- 
tetrahydro-2-oxo-l-CC2'-(ia-tetrazol-5-yl)Cl.l'- 
biphenyl]-4-yl]niethyl]-lH-l-ben2a2epin-3(R)-yl]- 

butaBamide 

3- ainino-3-methyl-N-C6-f luoro-2 ,3.4. 5-tetrahydro- 

2- oxo-l-C C2 • -(lH-tetra20l-5-yl ) CI . 1 ' -biphenyl]-4- 
yl]methyl]-lH-l-benza2epin-3<R)-yl]-butanamide 

11 3-ben2ylamino-3-methyl-N-[2 .3.4. 5-tetrahydr o-2- 
■ oxo-l-C [2 .-(ia-tetrazol-5-yl> CI . 1 ' -biplxenyl]-4- 
yl]methyl]-lH-l-benzazepin-3<R)-yl]-butaiiamide 

3- ainino-3-methyl-N-C3 , 4-dihydro-4-oxo-5-C C2 • - 
(lH-tetrazol-5-yl)Cl.l'-biphenyl3-4-yl]methyl]- 
1 , 5-benzothiazepin-3 (S)-yl3-butanamide 

3-(2(R)-hydroxypropyl)amino-3-methyl-N-C2 ,3,4.5- 
tetrahydro-2-oxo-l-CC2'-(ia-tetrazol-5-yl)Cl.l'- 
biphenylD-4-yl]methyl]-ia-l-benzazepin-3(R)-yl]- 

butanamide 



12 



13 
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14 3-(2(S)-hydroxypropyl)amino-3-inethyl-N-[2,3,4.5 
tetrahydro-2-oxo-l-[ [2 ' -(ll-tetrazol-5-yl ) d , 1 ' - 
biphenyl]-4-yl]methyl]-ll-l-ben2azcpin-3(R)-yl]- 

butanamide 

15 3-(2(R) ,3-dihydroxypropyl)amino-3-methyl-N-[2,3.- 
' 4 5-tetrahydro-2-oxo-l-CC2'-(lH-tetrazol-5-yl)- 

[1.1- -biphenyl]-4-yl]methyl]-lfl-l-benzazepin- 
3 (R)_yl] -butanamide 

16 3-<2(S),3-dihydroxypropyl)amino-3-methyl-N-C2.3,- 
4 5-tetrahydro-2-oxo-l-CC2'-<lS-tetrazol-5-yl)- 
[l.l'-biphenyl]-4-yl]methyl]-lS-l-ben2azepin-3(R)- 

yl 3 -butanamide 

17 3- ( 3 ( S >-hydroxybutyl )amino-3-methyl-N- [T-f luoro- 
2 3 4 5-tetrahydro-2-oxo-l-CC2'-(ia-tetrazol-5- 
yl) [1 . 1 ' -biphenyl]-4-yl3methylD-lS-l-benzazepin- 
3 (R)_yl ] -but anami de 

18 3-(3(S)-hydroxybutyl)amino-3-methyl-N-C2,3,4,5- 
tetrahydro-2-oxo-l-CC2'-(ia-tetrazol-5-yl)Cl.l'- 
biphenyl]-4-yl3inethyl]-lH-l-benzazepin-3<R)-yl]- 

butanamide 

19 3-amino-3-methyl-N-C7-hydroxy-2.3.4.5-tetrahydro- 
2-oxo-l-[i:2'-(lH-tetrazol-5-yl)Cl.l'-biphenyl]-4- 
yl]methyl]-lH-l-benzazepin-3(R)-yl]-butanamide 



20 



25 



wo 92/16524 



PCr/US92/02271 



- 18 - 



10 



15 



20 



25 



20 3-<2(R)-hydroxypropyl)amino-3-methyl-N-C7-hydroxy- 
' 2 3 4.5-tetrahydro-2-oxo-l-CC2'-(lS-tetra2ol-5- 

yl) CI , 1 • -bipheiiyl]-4-yl]methyl]-lH-l-benzazepin- 
3 (R)-yl3 -butanamide 

21 3-<2(R)-hydroxypropyl)amino-3-methyl-N-C7-fluoro- 
■ 2 3 4 5-tetrahydro-2-oxo-l-CC2'-(lS-tetrazol-5- 

yi) [1 1 • -biphenyl]-4-yl]methyl]-lH-l-benzazepin- 
3 (R ) -y 1 3 -but anami d e 

22 2-< 3 (R)-hydroxybutyl )aiaino-2-methyl-N-C2 .3.4.5- 
tetrahydro-2-oxo-l-[C2'-(lH-tetrazol-5-yl)Cl.l'- 
biphenyl]-4-yl]methyl]-lS-l-benzazepin-3(R)-yl]- 

propanamide 

23. 2-(3(S)-hydroxybutyl)amino-2-methyl-N-C2 3 4.5- 
tetrabydro-2-oxo-l-CC2.-(lH-tetrazol-5-yl) 1.1 - 
biphenyl]-4-yl]methyl]-lS-l-ben2a2epin-3<R)-yl] 

propanamide 

24 . 3-Ainino-3-methyl-N- C7-methoxy-2 .3.4. 5-tetrahydro- 
2-oxo-l-CC2'-(lB-tetrazol-5-yl)Cl,l'-biphenyl]-4- 
yl]methyl]-lH-l-benzazepin-3<R)-yl]-butanainide 

25 3-(2(R)-hydroxypropyl)amiao-3-methyl-N-[7-inetlioxy- 
■ 2 3 4 5-tetrahydro-2-oxo-l-CC2'-(ll-tetrazol-5- 
yi) [1 ! 1 • -biphenyl]-4-yl]methyl3-ia-l-benzazepin- 

3 (R ) -yl ] -butanamide 
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26 . 3-(3(S)-hydroxybutyl)amino-3-methyl-N-C7-methoxy- 
2,3,4, 5-tet rahydro-2-oxo-l-[ [2 • -(Ig-tet razol-5-yl ) 
Cl,l'-biphenyl]-4-yl]methyl]-lS-l-ben2azepin-3(R)- 

yl]butanamide 

27 . Quinuclidine-N'-[2 , 3 . 4. 5-tetrahydro-2-oxo-l-[ [2 • - 
(lH-tetrazol-5-yl)[l,l'-biphenyl]-4-yl]methyl]-lH- 
l-benzazepin-3(R)-yl]-3-carboxamide 

28. 3-(2-fluoropropyl)aniino-3-methyl-N-[2,3,4,5- 
tetrahydro-2-oxo-l-[[2 '-(Ifl-tetrazol-S-yl) [1 , 1 ' - 
biphenyl] -4-yl ]methyl ] -lH-l-benzazepin-3 (R>-yl] - 
butanamide 

29 . 3-(2-metboxypropyl)amino-3-methyl-N-C2 , 3,4,5- 
tetrahydro-2-oxo-l-C[2'-(ia-tetrazol-5-yl)[l,l'- 
biphenyl]-4-yl]iiiethyl]-12-l-l>enzazepin-3(R)-yl]- 
butanamide 

30 . 3-(2-hydroxy-2-inethylpropyl)amino-3-methyl-N-[2 , - 
3.4, 5-tetrahydro-2-oxo-l-[ [2 • -<ll-tetrazol-5-yl )- 
[l,l'-biphenyl]-4-yl]methyl]-lS-l-benzazepiii-3(R)- 

yl] butanamide 

31- 4'-CC3(R)-C ( 3-ainino-3-methy 1-1-oxobuty 1 ) amino 3 -2 . - 
3.4, 5-tetrahydro-2-oxo-lH-l-benzazepin-l-yl]- 
methyl3-[l , 1 ' -biphenyl ]-2-carboxamide 

32 . 4'-C[3(R)-CC3-[(2(R)-hydroxypropyl)amino]-3- 

methyl-l-oxobutyl]amino]-2 .3,4, 5-tetrahydro-2-oxo- 
lH-l-benzazepin-l-yl]methyl]-[l , 1 '-biphenyl] -2- 
carboxeunide 
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33 4.-rr3(R)-CC(3-C(2(S).3-dihydroxypropyl)amino]-3- 

■ „xethyl-l-oxobutyl]amino]-2.3.4.5-tetxahydro-2-oxo- 
lH-l-benzazepin-l-yl]methyl]-[l . 1 ' -biphenyl3-2- 

carboxamide 

34 N-ei:liyl-4'-CC3<R)-C(3-amino-3-methyl-l-o^obutyl)- 

' amino]-2 . 3 . 4, 5-tetrahydro-2-oxo-ia-l-benzazepin-l- 
yl]methyl]-Cl . 1 ' -biphenyl]-2-carboxamide 

35 N-ethyl-4'-EC3(R)-CC3-C<2(S).3-dihydro^propyl)- 
amino] -3-methyl-l-oxobutyl]aiaino]-2 .3.4 5-tetra 
hydro-2-oxo-lS-l-ben3azepin-l-yl]methyl]-Cl . 1 " 
biphenyl]-2-carbo2:amide 

36 N-methyl-4 ' -C C3 (R)-C C3-C (2(S) . 3-dibydroxypropyl)- 
amino] -3-methyl-l-oxobutyl]amino] -2 . 3 . 5-tetra 
hydro-2-oxo-ltt-l-benzazepin-l-yl]inethyl]-Cl , 1 - 

biphenyl]-2-carboxamide 

3 7 . 3-amino-3-niethyl-N-C 2 .3.4. 5-tetrahydro-2-o^o-l-^ 
C C2 • -hydro^etbyl [1.1' -biphenyl]-4-yl3methyl3-lS- 
l-benzazepin-3 (R)-yl]butaiiamide 

38 3-(2(R)-hydro^propyl)amino-3-methyl-N-[2 ,3,4.5- 
tetrahydro-2-oxo-l-C[2'-hydroxymethylCl.l'- 
biphenyl]-4-yl]methyl3-lH-l-benzazepin-3(R>-yl]- 

butanamide 

39. 3-Amino-3-methyl-N-C2.3.4.5-tetrahydro-2-oxo-l- 
C [2 . -aminomethylCl , 1 ' -biphenyl]-4-yl]methyl3-lB-l- 
bensazepin-3(R)-yl]l'utanainide 
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40 . 3-(2(R)-hydroxypropyl)amino-3-methyl-N-[2,3 .A.- 
S-tetrahydro-Z-oxo-l-C [2 • -aminomethylCl , 1 ' - 
biphenyl]-4-yl]methyl]-ia-l-benzazepin-3<R)-yl]- 

butanamide 

41. 4'-[[3(R)-C[3-[(2(S) .3(S),4-trihydroxybutyl)- 
aInino] -3-methyl-l-oxobutyl3amino]-2 ,3,4, 5-tetra- 
hydro-2-oxo-ll-l-benzazepin-l-yl]methyl]-Cl,l'- 
b iphenyl ] -2-carboxainid e 

42 . 4'-[[3(R)-[[3-[(3-hydroxybutyl)ainino]-3-methyl-l- 
oxobutyl] amino]-2 ,3,4, 5-tetrahydro-2-oxo-ia-l-ben- 
zazepin-l-yl]inethyl]-[l . 1 ' -biphenyl]-2-carboxamide 

43 . 3-Ainino-3-methyl-N-[2.3-dihydro-2-oxo-l-CC2'-<lH- 
tetrazol-5-yl ) [1 , 1 ' -biphenyl]-4-yl ]me thy 1 ] -11-1- 
benzazepin-3(R)-yl]butanamide 

44. 3-<2(R>-hydroxypropyl)ainino-3-methyl-N-[2, 3-di- 
hydr 0-2-0X0-1-C [2 • -< H-tet razol-5-yl ) [1 , 1 ' - 

b Ipheny 1 ] -4-y 1 ]met hy 1 ] - IH- 1-benza z ep i n-3 <R >-y 1 3 - 
butanamide 

45. N-ethyl-4'-[C3(R)-[C3-[(2(S),3-dihydroxypropyl)- 
amino]-3-methyl-l-oxobutyl]amino]-2,3-dihydro-2- 
oxo-lB-l-benzazepin-l-y IDmethy 1 ] - [ 1 , 1 ' -b iphenyl ] - 
Z-carboxamide 

46 . 3-(2(R)-hydroxypropyl)amino-3-methyl-N-[3 ,4-di- 

hydro-4-oxo-5-[[2 • -(lH-tetrazol-5-yl) [1 , 1 • - 
biphenyl]-4-yl]methyl]-l,5-benzothiazepin-3(S)- 

yl ] -but anami de 
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47. 3-(2(S)-hydroxypropyl)amino-3-methyl-N-C3,4-di- 
hydro-4-oxo-5-[ [2 • -(ll-tetrazol-5-yl ) d . 1 ' - 
biphenyl] -4-yl]methyl]-l . 5-ben20thiazepin-3 ( S )- 
5 yl]-butanamide 

48 N-ethyl-4--CC3(S)-CC3-[(2(S).3-dihydro^ropyl)- 
aminoD-3-niethyl-l-oxobutyl]amino3-3 , 4-dihydro-4- 
03C0-1 , 5-benzothiazepin-5(2H)-yl]methyl]-Cl . 1 ' -bi- 

3^0 phenyl]-2-carboxamide 

49 . 4 . _C [3 (S )-C C3-ainino-3-methyl-l-oxobutyl)amiiio3- 

3 , 4-dihydro-4-oxo-l . 5-benzothiazepiii-5 (2S)-yl3- 
methyl ] - C 1 . 1 ' -biphenyl] -2-carboxamide 

50 4 ' -C C3 (R)-[ C3-amiiio-3-methyl-l-oxobutyl )amino3- 
2.3,4. 5-tetrahydro-2-o3:o-lfi-l-benzazepin-l-yl3- 
methyl3-Cl . 1 • -biphenyl3-2-thioainide 

,0 51. N-hydro^-4.-[C3CR)-C<3-amino-3-methyl-l-oxo- 
btityl)ainino3-2 .3.4. 5-tetrahydro-2-oxo-ll-l- 
benzazepin-l-yl3methyl3-[l.l'-biphenyl3-2- 

carboxamide 

52 N-hydr03cy-4'-[C3(R)-CC3-[(2(S).3-dihydroxypropyl)- 
amino3-3-inethyl-l-oxobutyl3amino] -2.3.4, 5-tetr a- 
hyd r o-2-oxo-ll-l-benza2ep in-l-yl ] methyl 3 - [ 1 . 1 ' - 
biphenyl 3 -2-carboxamide 

53 - N-hvdroxy-4 • - [ [3 (R)-C C3-C (2 (R)-hydroxypropyl )- 

amino3-3-methyl-l-oxobutyl]amino3-2 ,3.4. 5-tetra- 
hydro-2-oxo-lH-l-benzazepin-l-yl3methyl3-Cl . 1 ' - 
biphenyl3 -2-carboxamide 
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54. 3_(2(R)-hydroxypropyl)amino-3-methyl-N-[3,4-di- 
hydro-1 . 4-dioxo-5-[ [2 ' -(lH-tetrazol-5-yl ) d , 1 ' - 
biphenyl]-4-yl]methyl]-l,5-benzothiazepin-3(S)- 

yl ] -butanamide 

55 . 3-ainiiio-3-!n€thyl-N-[3 . 4-dihydro-l , 4-dioxo-5-C [2 ' - 
( IS-t et razol-5-yl ) [ 1 , 1 ' -b i phenyl 3 -4-yl ] methyl ] - 
l,5-ben20thiazepin-3(S)-yl]-butanamide 

56. 3-ainino-3-methyl-N-[7-niethylthio-2,3 ,4.5-tetra- 
hydro-2-oxo-l-[ [2 ' -(lH-tetra2ol-5-yl) [1 , 1 ' -bi- 
phenyl3-4-yl3methyl]-lI-l-benzazepin-3(R)-yl]buta- 

namide 

57 . 3_(2(R)-hydro3cypropyl)amino-3-methyl-N-C7-niethyl- 
thio-2,3.4,5-tetrahydro-2-oxo-l-[[2'-<lH-tetrazol- 
5-yl ) C 1 , 1 • -biphenyl ] -4-yl ]methy 1 ] -lE-l-benzazepin- 
3 ( R ) -y 1 D -bu t anami d e 

58 . 3_(2<R)-hydroxypropyl)amino-3-methyl-N-[7-methyl- 
sulf inyl-2 ,3,4, 5-tetrahydro-2-oxo-l-[ [2 ' -(II- 
tet razol-S-yl ) [1 , 1 ' -biphenyl]-4-yl]methyl]-lS-l- 
benzazepin-3<R)-yl]-butanamide 

59 . 3-ainino-3-methyl-N-C7-methylsulf inyl-2 ,3,4,5- 

tetrahydro-2-oxo-l-[ [2 ' -( lB-tetrazol-5-yl ) [1 . 1 ' - 
b i phenyl ] -4-y 1 ]methyl ] -lH-l-benzazepin-3 (R)-yl ] - 
but anami de 



60 



3-amino-3-methyl-N-C2 .3.4. 5-tetrahydro-2-oxo-l- 
[ [ 2 ' - ( acety laminomethyl ) [ 1 , 1 • -biphenyl] -4-yl ] 
methyl]-lS-l-benzazepin-3(R)-yl]butanamide 
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62. 3- 



3-(2(R)-hydroxypropyl)ainino-3-methyl-N-C2 3 4,5- 
tetrahydro-2-oxo-l-[C2'-(acetylaminomethyl Cl.l - 
biphenyl]-4-yl]methyl]-lB-l-benzazepin-3(R)-yl] 

biitanamide 

3.amino-3-methyl-N-[2 . 3.4, 5-tetrahydro-2-oxo-l- 
r r 2 ' -(benzoylaminomethyl) [1 . 1 ' -biphenyl]-4-yl] 
methyl]-ia-l-benzazepin-3(R)-yl31>utanamide 

3-(2(R)-hydroxypropyl)amino-3-methyl-N-C2 .345 
tetrahydro-2-oxo-l-EC2'-(benzoylamxxiomethyl)Cl.l 
biphenyl]-4-yl]niethyl3-ia-l-benzazepin-3<R)-yl] 

butanamide 

" 6* 3-aolno-3-.ethyl-4-hyar<«y-N-C2,3.4,5.tetral.ydro- 
y«methyl3-lH-l-ben=>a«pin-3<R)-yl]butanamlde 

„o-2-.ethyl-3-hydr«^-H- 1 2 . 3,4, 5-tetrahydro- 
i-l-t C2 • -<la-tetiazol-5-yl> CI . 1 • -biplienyXJ-4- 



63 



65 . 2-amino 



yl3methyi:-lH-ni>eB«zepin-3(E)-yllPxopanamlde 

66 3-(2<S)-liydro:=yprcpyl)a«ino-3-methyl-4-hydro^-H- 
■ rz 3 4 5-Ltrahydro-2-OKO-l-[[2--<lH-tetra.0l-5- 

ylH i . 1 ■ -biphenyl] -4-yl]n,ethyl]-lB-l-ben.azepin- 

3 (R)_yi]butanaraide 

67 2-(3-hydro^l>utyl)amino-2-n,ethyl-3-hydro^-S-- 
5!;i;[i,X-l.iphenyl]-4-yl3methyl3-lB-l-ben.a.epxn. 



wo 92/16524 



PCT/US92/02271 



- 25 



Representative examples of the nomenclature 
employed are given below; 

3-amino-3-methyl-N-[2 . 3.4. 5-tetrahydro-2-oxo-l-C [2 • - 
( IH-tetr azol-5-yl ) CI , 1 • -biphenyl]-4-yl]^nethyl-lH-l- 
ben2azepin-3<R)-yl3butanamide 



10 



15 



HjC- NH2 




20 



3- ( 2 ( R ) -hyd r oxyp r opyl ) ainino-3-inethyl-N- [ 2 . 3 . 4 . 5-t et ra- 
hydro-2-oxo-l-C [2 • -(lH-tetrazol-5-yl) d , 1 • -biphenyl]- 

4- yl]methyl-lH-l-benzazepin-3<R)-yl3butanamide 



25 




OCI^^CH3 %^ 
[CC H2C- NHCH2C 



f 
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4-r[3<R)-C(3-amino-3-methyl-l-oxobutyl)amino]-2 3 
t . 5-t etrahydro-2-o.o-ia-l-benzazepin-l-yl]methyl3- 
[1,1' -bipbenyl J-2-carboiainide 



[CCH2C-NH2 




3-amino-3-methyl-N-C3.4-dihydro-4-o^o-5-CC2.-(ia- 

tetrazol-S-yl) CI . 1 ' -biphenyll-A-yHmethyl]-! . 5- 
benzothiazepin-3(S)-yl]-biitanamide 



OCH^^CH3 

CCH2C-NH2 



25 




The compounds of the instant invention all 
have at least one asynunetric center as noted by the 
30 asterisk in the structural Formula I above 

Additional asymmetric centers may be present on the 
.olecule depending upon the nature of ™ 
substituents on the molecule. Each such a^ym^etrxc 
center will produce two optical isomers and it is 
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intended that all such optical isomers, as separated, 
pure optical isomers or racemic mixtures thereof, be 
included within the ambit of the instant invention. 
In the case of the asymmetric center represented by 
the asterisk in Formula I. it has been found that the 
compound in which the 3-amino substituent is above 
the plane of the structure, as seen in Formula la, is 
more active and thus more preferred over the compound 
in which the 3-amino substituent is below the plane 
of the structure. In the substituent (X)j,, when n = 
0, the asymmetric center is designated as the 
R-isomer. When n = 1, this center will be designated 
according to the R/S rules as either R or S depending 
15 upon the value of X. 

CX,„-CCH 

CCH2)q 



25 



30 



la 



3a 
a 



The instant compounds are generally isolated 
in the form of their pharmaceutically acceptable acid 
addition salts, such as the salts derived from using 
inorganic and organic acids. Examples of such acids 
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are hydrochloric, nitric, sulfuric, phosphoric. 

formic, acetic, trif luoroacetic. propionic, maleic. 

succinic, -.alonic and the lil.e. In addition, certain 
, compounds containing an acidic function such as a 
' carboxy or tetra.ole. can be isolated m the form of 

their inorganic salt in which the counterion can be 

selected from sodium, potassium, lithium, calcium. 

A 4-K« liv*. as well as from organic bases 
magnesium and the liKe, as wexx 

^° The compounds (I) of the present invention 

are prepared from aminolactam intermediates such as 
those of formula II. The preparation of these 
intermediates is described in the following reaction 
Schemes . 

■NH2 





20 ^JN - 



II 



Benzo-fnsed lactams 1 wherein the lactam is 
25 a seven-membered ring are conveniently prepared from 
substituted tetralones 2 using known procedures . The 
substituted tetralones are. in some cases, 
commercially available or are prepared from a 
suitably substituted derivative of 4-phenylbutyric 
3° acid i Cyclization of 1 can be achieved by a number 
Of methods well luiown in the literature including 
treatment with polyphosphoric acid at elevated 
temperatures as shown in Scheme 1. 
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H O 



Conversion of substituted tetralones 1 to 
benzolactams 1 can be achieved by a number of methods 
familiar to those skilled in the art. A suitable 
method involves the use of hydrazoic acid (Schmidt 
reaction) to form the substituted benzolactam 1. 

Benzo-fused lactams wherein the lactam is an 
eight-membered ring (i) are prepared as described by 
3° D. H. Jones, et al. J. Chem. Soc . C. 2176-2181 (1969) 
by an analogous series of transformations starting 
from a substituted derivative of 5-phenylpentanoic 
acid 4 as shown in Scheme 2. 



SUBSTITUTE SHEET 
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AS Shown in Scheme 3. 3-aminobenzolactam 
analogs wherein the lactam is a six-membered ring 
(U) are prepared from a substituted derivative of 
2-nitrobenzyl chloride (or bromide) 1 by the method 
of A. L. Davis, et al. Arch. Biochem. Biophys . IfiZ. 
48-51 (1963) and references cited therein. 
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Scheme 3 



NHCOCHg 
I 

NaOCaH^. C2H5OH 



NHCOCHj 

OaCjKj HCl 



COaCaHs 
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Conversion of substituted benzo-fused 
lactams to the requisite 3-amino derivatives can be 
achieved by a number of methods familiar to those 
skilled in the art. including those described by 
Watthey, et al. J- Med. Chem. . 28. 1511-1516 <1985) 
and references cited therein. One common route 
proceeds via the intermediacy of a 3-halo (chloro, 
bromo or iodo) intermediate which is subsequently 
displaced by a nitrogen nucleophile, typically 
azide. A useful method of forming the 
3-iodobenzolactam intermediates 12 involves treating 
the benzolactam with two equivalents each of 
iodotrimethylsilane and iodine at low temperature, as 
illustrated in Scheme 4 for the seven-membered ring 
analogs 2.- 



25 



30 
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Scheme 4 




CCaHs^aN. -15°C 



H O 
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25 




12 



1 3 



NaNg. DMF. 
50-1 00°C 
or 

Tetram et hyl- 
guanidinum 

azide, CH2CI2 




H2. Pt/C 



or PPhg, HoO 



30 




NH-, 



1 4 
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Elaboration of the iodo-benzolactams to the 
desired aminolactam intermediates II is achieved by a 
two-step procedure illustrated in Scheme 4. 
Typically, iodo-benzolactams 12 are treated with 
sodiiim azide in N.N-dimethylf ormamide at 50-lOOOC to 
give the 3-azido derivatives 13.- Alternatively, 
tetramethylguanidinium azide in a solvent such as 
methylene chloride can be employed to achieve similar 
results. Hydrogenation with a metal catalyst, such 
as platinum on carbon, or alternatively, treatment 
with triphenylphosphine in wet toluene, results in 
formation of the amine derivative 14. Formation of 
the analogous derivatives of the eight-membered 
benzolactams is also achieved by the routes shown in 
Scheme 4. 

Chiral aminobenzolactams are obtained by 
resolution of the racemates by classical methods 
familiar to those skilled in the art. For example, 
resolution can be achieved by formation of 
diastereomeric salts of the racemic amines with 
optically active acids such as D- and L-tartaric 
acid. Determination of absolute stereochemistry can 
be achieved in a number of ways including X-ray 
analysis of a suitable crystalline derivative. 

Intermediates of Formula II wherein X is a 
sulfur atom are prepared by methods described in the 
literature and known to those skilled in the art. As 
illustrated in Scheme 5, the s even-member ed ring 
analog 22 is prepared from a protected derivative of 
cysteine 16 by the method of Slade. et al, J. Med. 
Chem., 28. 1517-1521 (1985) and references cited 
therein (Cbz = benzyloxycarbonyl) . 
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Dicyclohexyl-^ \_-NHCBz 

HO 

1_gr = 0, 20_r = 1, 21 r = 2 

^ (Til 

CH3COOH 

R HO 

20 22 r = 0, 23 r = 1 . 24: r = 2 

sulfoxide and sulfone intermediates 21 and 
24 are prepared by oxidation of 13. with various 
25 oxidants such as sodium periodate or meta-chloro- 

perbenzoic acid. Eight-membered ring intermediates 
of Formula II wherein Z is sulfur can be prepared by 
an analogous route starting from derivatives of 



30 



homo-cysteine . • , v =.t, 

intermediates of Formula II wherein X is an 
oxygen atom are prepared by methods described in the 
literature and known to those skilled in the art. 
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For example, the seven-membered ring analog 2S can be 
prepared from a substituted derivative of 3-(2-nitro- 
phenoxy)butyric acid 21 by the method of J. Ott, 
Arch. Pharm, (Weinheim. Ger.). 311(9). 601-603 (1990). 
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Six-membered ring analogs wherein X is 
oxygen (2fi) may be prepared by reaction of a 
substituted derivative of Z-aminophenol 21 wxth 
chloroacetyl chloride by the method of Huang and 
Chan, synthesis. Ifi. 851 (1984) and references cxted 
therein. Subsequent incorporation of an amino group 
at the 3 position of either 2^ or 28 is achieved by 
the methods described in Scheme 4. 
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Seven-membered ring analogs of Formula II 
wherein X is C=0 can be prepared from derivatives of 
tryptophan as described in the Australian Journal of 
Chemistry, 22., 633-640 <1980). Seven-membered ring 
analogs of Formula II wherein X is CH=CH can be 
prepared from the aforementioned analogs wherein X is 
C=0. Treatment of 21 with chemical reducing agents 
such as sodium borohydride in a polar solvent such as 
methanol or ethanol results in reduction to give the 
secondary alcohol derivative 23. (X=CHOH) . 
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Dehydration of 21 can be achieved by several 
methods decribed in the literattire and familiar to 
those skilled in the art. For example, treatment of 
28 in an inert solvent, such as benzene, with a 
strong acid such as p-toluene sulfonic acid, will 
result in dehydration to the unsatured analog 31- 
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Intermediates of fornnila II can be further 
elaborated to new intermediates (formula III) which 
are substituted on the amino group (Scheme 8). 
Reductive alkylation of II with an aldehyde is 
carried out under conditions known in the art; for 
example, by catalytic hydrogenation with hydrogen in 
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the presence of platinum, palladium or nickel 
catalysts or with chemical reducing agents such as 
sodium cyanoborohydride in an inert solvent such as 
methanol or ethanol. 

Srheme 8 
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.j^ Aldehyde 



sodium cyano- 
borohydride 



II 

CX)n-<9H2)p 




III 



Attachment of the amino acid sidechain to 
intermediates of formula III is accomplished by the 
route shown in Scheme 9. Coupling is conveniently 
carried out by the use of an appropriately protected 
amino acid derivative, such as that illustrated by 
formula IV, and a coupling reagent such as 
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bensot r i azol-l-y loxyt r i s ( d imethylamino ) phosphonium 
hexafluorophosphate ("BOP") in an inert solvent such 
as methylene chloride. Separation of unwanted side 
products, and purification of intermediates is 
achieved by chromatography on silica gel, employing 
flash chromatography (W.C. Still. M. Kahn and A. 
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Mitra, J. org. Chem. . 43, 2923 (1978)) or by medium 
pressure liquid chromatography. 
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■NHR" + HO-C-A-N-G 



IV 



III BOP 

CH2CI2 



CX)n-CCH2)p 

p5 G=t-butoxy- 

^ I carbonyl 

•N-C-A-N-G or benzyloxy- 





carbonyl 



V 



The protected amino acid derivatives IV are. 
in many cases, commercially available in 
t-butoxycarbonyl (BOC) or benzyloxycarbonyl (CBz) 
forms. A useful method to prepare the preferred 
sidechain li is shown in Scheme 10. 
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Scheme 10 
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Formation of the monomethyl ester 23. of 
2,2-dimethylsuccinic acid is achieved by treatment of 
a methanol ic solution with a catalytic amount of a 
strong acid, such as sulfuric acid. Treatment of 23. 
with diphenylphosphoryl azide (DPPA) followed by 
benzyl alcohol results in formation of the 
benzyloxycarbonyl (CBz) compound 20.- Alkaline 
hydrolysis with sodium hydroxide in methanol affords 
the product 2X- 

Intermediates of formula VII can be prepared 
as shown in Scheme 11 by treatment of the desired 
lactam intermediate V with ah alkylating agent VI, 
wherein L is a good leaving group such as CI, Br, I, 
0-methanesulf onyl or 0-(p-toluenesulf onyl) . 
Alkylation of intermediates of formula V is 
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conveniently carried out in anhydrous dimethyl 
formamide (DMF) in the presence of bases such as 

sodium hydride or potassium ^-^^^-"t^TlolT 
of 0 5 to 24 hours at temperatures of 20-100 C. 
Substituents on the alkylating agent VI may need to 
be protected during alkylation. A description of 
slcl protecting groups may be found in: ^^^^ 
^.S^J-illJi^SS^^^ T.W. Greene. John Wxley 

and Sons. New York, 1981. 

,5rhemg 11 
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Scheme 11 (Cont'd-) 
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Alkylating agents VI are. in some cases 
commercially available compounds or may be Prepared 
as described in EPO publications 253.310; 291.969; 
324.377 and the references cited therein. A useful 
Method to prepare the preferred alkylating agent 2^ 
is shown in reaction Scheme 12. and in TT.S. Patent 
5.039.814. 
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As outlined in Scheme 12, benzonitrile is 
treated with sodium azide and zinc chloride to give 
5-phenyltetrazole 2Z which is converted to the 
N-trityl derivative 22 by treatment with 
triphenylmethyl chloride and triethylamine . The zinc 
reagent 24 was prepared by treatment with n-butyl 
lithium followed by zinc chloride. Coupling with 
4-iodotoluene using the catalyst bis (tr iphenyl- 
phosphine)-nickel(II) dichloride gives the hi phenyl 
product 21 in high yield. Reaction with 
N-bromosuccinimide and AIBN gives bromide 1^. 

Conversion to the final products of formula 
I wherein is hydrogen, is carried out by 
simultaneous or sequential removal of all protecting 
groups from intermediate VII as illustrated in Scheme 
13. Removal of benzyloxycarbonyl groups can be 
achieved by a number of methods known in the art; 
for example, catalytic hydrogenation with hydrogen in 
the presence of a platinum or palladium catalyst in a 
protic solvent such as methanol. In cases where 
catalytic hydrogenation is contraindicated by the 
presence of other potentially reactive functionality, 
removal of benzyloxycarbonyl groups can also be 
achieved by treatment with a solution of hydrogen 
bromide in acetic acid. Catalytic hydrogenation is 
also employed in the removal of N-tr iphenylmethyl 
(trityl) protecting groups. Removal of 
t-butoxycarbonyl (BOC) protecting groups is carried 
out by treatment of a solution in a solvent such as 
methylene chloride or methanol, with a strong acid, 
such as hydrochloric acid or trif luoroacetic acid. 
Conditions required to remove other protecting groups 
which may be present can be found in Protective 
Groups i n Organic Synthesis. 



wo 92/16524 



PCr/US92/02271 



- 47 - 



tCrhffme 13 



10 



VII 



15 



20 



25 



O R= 
■N-C-A-N-G 




Rem oval of 

protecting 

groups 



CX)^-<CH2)p 




30 



compounds of formula I wherein and r5 are 
each hydrogen can be further elaborated by reductive 
alkylation with an aldehyde by the aforementioned 
procedures or by alkylations such as by reaction with 
various epoxides. The products, obtained as 
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hydrochloride or tr if luoroacetate salts, are 
conveniently purified by reverse phase high 
performance liquid chromatography (HPLC) or by 
recrystallization. 
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compounds of Formula I wherein R^a or B?^ 
are tahen as R^R^NCOCCH^). and v is 0 can be prepared 
by several methods. For example as shown xn Scheme 
ll. compound 41 wherein R^ and R^ are both hydrogen 
is conveniently prepared by hydrolysis of a nxtrxle 



precursor 4fi- 
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Thus, treatment of the nitrile Ml with 
hydrogen peroxide and a strong base, such as 
potassium carbonate, in a polar solvent, such as 
5 dimethyl sulfoxide at temperatures of 25^*0 to 150'C 
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results in formation of the amide derivative 41. The 
precursor M can be prepared from an appropriate 

* TTT rrHor*. is cvano , as described 
alkylating agent VI, where R is cy^xi 

in Scheme 11 . , , , ^ • - 

A useful method of preparing the alkylating 

agent M is outlined in Scheme 15. 
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Thus, treatment of 4-(methylphenyl)trimethyl 
stannane 42 with 2-bromobenzonitrile in 
dimethylformamide at 100-C in the presence of 
bis-triphenylphosphine palladium (II) chloride 
results in coupling to form the biphenyl nitrile 43. 
in high yield. Conversion to bromide 44 is achieved 
by treatment with N-bromosuccinimide and a radical 
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initiator, such as azobisisobutyronitrile (AIBN) . in 
refluxing carbon tetrachloride. 

Compounds of Formula I wherein ox R 

are taken as R^r5nCO(CH2)v and v is 0 and R and/or 
r5 are not hydrogen are prepared from the 
corresponding carboxylic acid derivatives ^ as shown 
in Scheme 16. 
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Coupling of the carboxylic acid derivative 
45 with R^R^NH is conveniently carried out by the use 
of a coupling reagent such as benzotriazol-l-yloxy- 
tris(dimethylaiiiino)phosphonium hexaf luorophosphate 
("BOP") in an inert solvent such as methylene 
chloride. The requisite carboxylic acid precursors 
can be prepared as illustrated in Scheme 17 for the 
bi phenyl compound 49 . 
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Alkylation of V with t-butyl 4'-broiiiomethyl- 
biphenvl-2-carboxylate 47 (prepared as described in 
EPO Publication 324.377) in the presence of sodium 
hydride as previously described in Scheme 11 gives 
the adduct 48 in high yield. Hydrolysis of the 
t-butyl ester is conveniently achieved by treatment 
with a strong acid, such as trif luoroacetic . m an 
inert solvent such as methylene chloride. It is 
noted that the protecting group G in this instance 
fflust be inert to strongly acidic conditions, for 
example G is benzyloxycarbonyl (CBz). A useful 
preparation of the chiral intermediate M is shown in 
Scheme 18 . 
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Conversion of 1-tetralone to the seven- 
member ed benzolactam 11 is achieved by Beckman 
rearrangement of the intermediate oacime 50. 
Treatment of 51 with iodine and hexamethyldisilazane 
gives the 3-iodo derivative 51 which is sequentially 
treated with ammonia and D-tartaric acid to give the 
diastereomeric D-tartrate salt 51 after 
recrystallization. Liberation of the free amine 54 
is achieved by neutralization of the D-tartrate salt 
with potassium carbonate followed by extractive 

isolation. ^ . 

An improved route to compounds containing 
the 3-amino-3-methylbutanamide sidechain is presented 

3^5 in Scheme 12.. 
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Reaction of isobutylene with H-chlorosul- 
fonylisocyanate 51 in ether gives the azetidinone 
derivative 16. Intermediates of Formula III can then 
be reacted with M to give the 3-methyl-3-amino- 
butanamide intermediates 21 directly. Removal of the 
methoxysulfonyl auxilliary is conveniently achieved 
by treatment with aqueous acid, for example, 6H 
hydrochloric acid. The methoxysulf onyl group also 
functions as a protection group G which is inert to 
the basic conditions employed in the subsequent 
alkylation step as illustrated in Scheme 11. 

An alternate route to the sub-class of 
compounds of Formula I that can be described by 
Formula IX is shown in Scheme 20. 
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Thus, reaction of intermediates of Formula VIII with 
Em^Bp neat or in a polar solvent such as 
dimethylsulfoxide at temperatures of 50'C to 200-C, 
results in a Michael addition to give compounds of 
Formula IX. Compounds of Formula VIII may themselves 
be prepared by the transformations illustrated m 

Schemes 9 and 11- 

It is noted that the order of carrying out 
the foregoing reaction schemes is not significant and 
it is within the skill of one skilled in the art to 
vary the order of reactions to facilitate the 
reaction or to avoid unwanted reaction products. 
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The growth hormone releasing compotinds of 
Formula I are useful in vitro as unique tools for 
understanding how growth hormone secretion is 
regulated at the pituitary level. This includes use 
in the evaluation of many factors thought or known to 
influence growth hormone secretion such as age, sex, 
nutritional factors, glucose, amino acids, fatty 
acids, as well as fasting and non-fasting states. In 
addition, the compounds of this invention can be used 
in the evaluation of how other hormones modify growth 
hormone releasing activity. For example, it has 
already been established that somatostatin inhibits 
growth hormone release. Other hormones that are 
important and in need of study as to their effect on 
growth hormone release include the gonadal hormones, 
e.g., testosterone, estradiol, and progesterone; the 
adrenal hormones, e.g., Cortisol and other 
corticoids, epinephrine and norepinephrine: the 
pancreatic and gastrointestinal hormones, e.g., 
insulin, glucagon, gastrin, secretin; the vasoactive 
intestinal peptides, e.g., bombesin; and the thyroid 
hormones, e.g., thyroxine and triiodothyronine. The 
compounds of Formula I can also be employed to 
investigate the possible negative or positive 
feedback effects of some of the pituitary hormones, 
e.g., growth hormone and endorphin peptides, on the 
pituitary to modify growth hormone release. Of 
particular scientific importance is the use of these 
compounds to elucidate the subcellular mechanisms 
mediating the release of growth hormone. 



wo 92/16524 



PCT/US92/02271 



- 60 - 



10 



15 



20 



25 



30 



The compounds of Formula I can be 
administered to animals, including man. to release 
growth hormone in viva- For example, the compounds 
can be administered to commercially important animals 
such as swine, cattle, sheep and the like to 
accelerate and increase their rate and extent of 
growth, and to increase milk production in such ^ 
animals. In addition, these compounds can be 
administered to humans in viYQ as a diagnostic tool 
to directly determine whether the pituitary xs 
capable of releasing growth hormone. For example, 
the compounds of Formula I can be administered in viZfi 
to children. Serum samples taken before and after 
such administration can be assayed for growth 
hormone. Comparison of the amounts of growth hormone 
in each of these samples would be a means for 
directly determining the ability of the patient's 
pituitary to release growth hormone. 

Accordingly, the present invention includes 
within its scope pharmaceutical compositions 
comprising, as an active ingredient, at least one of 
the compounds of Formula I in association with a 
pharmaceutical carrier or diluent. Optionally, the 
active ingredient of the pharmaceutical compositions 
can comprise a growth promoting agent in addition to 
at least one of the compounds of Formula I or another 
composition which exhibits a different activity, 
e.g.. an antibiotic or other pharmaceutically active 
material. 



Growth promoting agents include, but are not 
limited to, TRH, diethylstilbesterol , theophylline, 
enkephalins, E series prostaglandins, compounds 
disclosed in U.S. Patent No. 3,239,345, e.g., zeranol , 
and compounds disclosed in U.S. Patent No, 4,036,979, 
e.g., sulbenox or peptides disclosed in U.S. Patent 
No. 4,411,890. 

A still further use of the disclosed novel 
benzo-fused lactam growth hormone secretagogues is in 
combination with other growth hormone secretagogues 
such as GHIlP-6, GHRP-1 as described in U.S. Patent 
Nos. 4,411,890; and publications WO 89/07110 and WO 
89/07111 and B-HT920 or growth hormone releasing 
factor and its analogs or growth hormone and its 
analogs or somatomedins including IGF-1 and IGF-2. 

As is well known to those skilled in the 
art, the known and potential uses of growth hormone 
are varied and multitudinous. Thus, the 
administration of the compounds of this invention for 
purposes of stimulating the release of endogenous 
growth hormone can have the same effects or uses as 
growth hormone itself. These varied uses of growth 
hormone may be summarized as follows: stimulating 
growth hormone release in elderly humans; Prevention 
of catabolic side effects of glucocorticoids, 
treatment of osteoporosis, stimulation of the immune 
system, treatment of retardation, acceleration of 
wound healing, accelerating bone fracture repair, 
treatment of growth retardation, treating renal 
failure or insufficiency resulting in growth 
retardation, treatment of physiological short 
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Stature, including growth hormone deficient children, 
treating short stature associated with chronic 
illness, treatment of obesity and growth retardation 
associated with obesity, treating growth retardation 
associated with Prader-Willi syndrome and Turner's 
syndrome; Accelerating the recovery and reducing 
hospitalization of burn patients; Treatment of 
intrauterine growth retardation, skeletal dysplasia, 
hypercortisolism and Cushings syndrome; Induction of 
pulsatile growth hormone release: Replacement of 
growth hormone in stressed patients; Treatment of 
osteochondrodysplasias. Noonans syndrome, 
schizophrenia, depression. Alzheimer's disease, 
delayed wound healing, and psychosocial deprivation; 
treatment of pulmonary dysfunction and ventilator 
dependency; Attenuation of protein catabolic response 
after a major operation; reducing cachexia and 
protein loss due to chronic illness such as cancer or 
AIDS Treatment of hyperinsulinemia including 
nesidioblastosis; Adjuvant treatment for ovulation 
induction; To stimulate thymic development and 
prevent the age-related decline of thymic function; 
Treatment of immunosuppressed patients; Improvement 
in muscle strength, mobility, maintenance of skin 
thickness, metabolic homeostasis, renal hemeostasis 
in the frail elderly; Stimulation of osteoblasts, 
bone remodelling, and cartilage growth; Stimulation 
of the immune system in companion animals and 
treatment of disorders of aging in companion animals; 
Growth promotant in livestock; and stimulation of 
wool growth in sheep. 



The compounds of this invention can be 
administered by oral » parenteral (e.g., intramuscular, 
intraperitoneal, intravenous or subcutaneous 
injection, or implant), nasal, vaginal, rectal, 
sublingual, or topical routes of administration and 
can be formulated in dosage forms appropriate for 
each route of administration. 

Solid dosage forms for oral administration 
include capsules, tablets, pills, powders and 
granules. In such solid dosage forms, the active 
compound is admixed with at least one inert pharma- 
ceutically acceptable carrier such as sucrose, 
lactose, or starch. Such dosage forms can also 
comprise, as is normal practice, additional 
substances other than inert diluents, e.g., 
lubricating agents such as magnesium stearate. In 
the case of capsules , tablets and pills , the dosage 
forms may also comprise buffering agents. Tablets 
and pills can additionally be prepared with enteric 
coatings. 

Liquid dosage forms for oral administration 
include pharmaceutically acceptable emulsions, 
solutions, suspensions, syrups, the elixirs 
containing inert diluents commonly used in the art, 
such as water. Besides such inert diluents, 
compositions can also include adjuvants, such as 
wetting agents, emulsifying and suspending agents, 
and sweetening, flavoring, and perfuming agents. 

Preparations according to this invention for 
parenteral administration include sterile aqueous or 
non-aqueous solutions, suspensions, or emulsions. 
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Examples of non-aqueous solvents or vehicles are 
propylene glycol, polyethylene glycol, vegetable 
oils, such as olive oil and corn oil, gelatin, and 
injectable organic esters such as ethyl oleate. Such 
dosage forms may also contain adjuvants such as 
preserving, wetting, emulsifying, and dispersing 
agents. They may be sterilized by. for example, 
filtration through a bacteria-retaining filter, by 
incorporating sterilizing agents into the composi- 
tions, by irradiating the compositions, or by heating 
the compositions . They can also be manufactured m 
the form of sterile solid compositions which can be 
dissolved in sterile water, or some other sterile 
injectable medium immediately before use. 

Compositions for rectal or vaginal 
administration are preferably suppositories which may 
contain, in addition to the active substance, 
excipients such as cocoa butter or a suppository wax. 

Compositions for nasal or sublingual 
administration are also prepared with standard 
excipients well luoown in the art. 

The dosage of active ingredient in the 
compositions of this invention may be varied; 
however, it is necessary that the amount of the 
active ingredient be such that a suitable dosage form 
is obtained. The selected dosage depends upon the 
desired therapeutic effect, on the route of adminis- 
tration, and on the duration of the treatment. 
Generally, dosage levels of between 0.0001 to 100 
mg/kg. of body weight daily are administered to 
patients and animals, e.g.. mammals, to obtain 
effective release of growth hormone. 



The following examples are provided for the 
purpose of further illustration only and are not 
intended to be limitations on the disclosed invention. 

£saiiiple 1 

3-Amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-l-[C2'- 

(lH-tetra2ol-5-yl) [1 , 1 •-biphenyl]-4-yl]methyl]-ia-l- 
benzazeDin-r^(R>-vn-buta n amide. t r if luoroacetate 

Step A : 3-Amino-2 ,3,4, 5-tetrahydro-lH-l-benzazepin- 

2-ong 

A solution of 9.22 g (45,6 mmol) of 
3-a2ido-2 ,3,4. S-tetrahydro-lfi-l-benzazepin-Z-one 
(prepared by the method of Watthey, et al., J, Med. 
Chem., 2a. 1511-1516 (1985)) in 30mL methanol was 
hydrogenated at 40psi in the presence of l.Og of 5% 
Pt/C for 4.5 hours. Celite was added and the mixture 
filtered through a pad of Celite. The filtrate was 
concentrated and allowed to stand for 16 hours at 
room temperature which resulted in formation of 
crystals. The material was isolated by filtration 
and dried under vacuum to afford 4.18g (23.7mmol, 
52%) of the product. The mother liquors were diluted 
to lOOmL with methanol, treated with 2g of charcoal, 
filtered through Celite and the filtrate concentrated 
under vacuum to approximately 15 mL, A second crop 
formed yielding 2.02 g of product (ll.Smmol, 257o) . 
Another recycling of the mother liquors afforded a 
third crop of O.BBg (5.0, 11%). A total of 7.08g 
(40.2mmol, 88%) of the product was thus obtained, 
1h NMR (200MHz, CDCI3): 1.6 (br s,2H), 1.80 (m,lH), 
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2 55 (m.2HK 2.88 (m.lH). 3.42 (dd:7Hz,UH.;lE), 6.98 
<6mz 1h) 7.2 <«.,3H). 8.3 (br S.1H>. FAB-MS: 

St£a3 : 3 (R)-Amino-Z .3,4. 5-tetiahydro-ia-l-benza- 

7;opi n-2-one — ~ 

2 37g (13.5llimol) of 3-ainino-2. 3.4.5- 
tetrabydro-ia-l-l.en.azepin-2-oae (Step « /f.^"^^ 
(13 5,mBol) o* L-tartaric acid were suspended in 40M, 
of ethanol. The mixture »as gently heated and 
:Lplete dissolution achieved by dropwise a-^^"- °^ 
5.0, Of distilled water. The solution was "oled to 
.oom temperature and aged overnight. The solxd that 
formed was removed by filtration, washed with 
ethanol/diethyl ether (1:1) and dried «nder vacuum to 
If ford 1.75g Of crude L-tartrate salt. The mother 
li,«ors were evaporated to dryness under vacuum 
redissolved in 40mL of water and the pH adjusted to 
10 11 bv the addition of solid potassium carbonate. 
^° mi^ure was e^racted with chloroform (6.20ml.> 

„d the combined e^racts washed with water and 
brine (ix), dried over potassium carbonate filtered 
and solvents removed under vacuum to afford 1.29g 
„ (7.33mmol) of partially enriched 3(R) amine. 

The original 1.75g batch of L-tartrate salt 
was tecrystallized twice from aqueous ethanol to 
If ford 1 03g (3.17mmol,24%> of purified L-tartrate 
salt with Ca]B=-212° (c=l, HjO) . The purified 
,„ L-tartrate salt was dissolved in 20mL of 
' the pB adjusted to 10-U by the addition of solid 

poLLium carbonate. The mixture was extracted with 
chloroform (SxlOmL) ; combined extracts were washed 
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with water and brine then dried over potassium 
carbonate, filtered and solvents removed under vacuum 
to afford 522mg (2 . 96mmol , 227, overall) of the 3<S) 
amine, [a]D=-4460 (c=l.CH30H). 

The remaining 1.29g (7.33mmol) of partially 
enriched 3(R) amine was treated with I.lOg (7.33mmol) 
of D-tartaric acid as described above and the 
resulting salt recrystallized twice from aqueous 
ethanol to afford 1.20g of purified D-tartrate salt, 
[a]D=-2140 (c=l,H20). The purified D-tartrate salt 
was dissolved in 20mL of water and the free base 
isolated as described above to give 629mg 
(3.57mmol,26% overall) of the 3<R) amine, Ca]j)=+455° 
(c=l,CH30H>. 

Step C : 7-7-Dimet h vlbutanedioic acid. 4-mf?tnvl ester 

2,2-dimethylsuccinic acid (20g, 137mmol) 
dissolved in 200mL absolute methanol at 0' was 
treated dropwise with 2mL concentrated sulfuric 
acid. After the addition was complete, the mixture 
was allowed to warm to room temperature and stirred 

for 16 hours. 

The mixture was concentrated in vacuo to 
30mL and slowly treated with 200mL of saturated 
aqueous sodium bicarbonate. The mixture was washed 
with hexane (3x) and the aqueous layer removed and 
cooled in an ice bath. The mixture was acidified to 
pH 2 by slow addition of 61! HCl then extracted with 
ether (8x) . The combined extracts were washed with 
brine, dried over magnesium sulfate, filtered and 
solvents removed in vacuo. The residue was dried at 
room temperature under vacuum to afford 14. 7g 
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(9l.8ininol. 67%) of a viscous oil that slowly 
solidified upon standing. NMR analysis indicates 

the product is a mixture of the title compound and 
157. of the isomeric 2.2-dimethylbutanedioic acid. 
1-methyl ester- NMR (200MH2. CDCI3) of title 
compound: 1.29 (s.6H). 2.60 (s.2H>, 3.66 (s.3H). 
NMR (200MHZ, CTCI3) of isomer: 1.28 (s,6H). 2.63 
(S.2H). 3.68 (s,3H). 

Step D : 3_i:Benzylo3cycarbonylamino]-3-methylbutanoic 

ar^H , me+ bv1 pster . 

To 14. 7g (91.8mmol) of 2, 2-dimethylbutane- 
dioic acid-4-methyl ester (Step C), containing 15% 
of the isomeric 1-methyl ester compound, in ISOmL 
benzene was added 13mL of triethylamine <9.4g. 
93mmol, l.Oleq) followed by 21.8mL diphenylphosphoryl 
azide <27.8g, lOlmmol. l.leq). The mixture was 
heated under nitrogen at reflux for 45 minutes then 
19I11L (19.9g. 184mmol, 2eq) of benzyl alcohol was 
added and refluxing continued for 16 hours. 

The mixture was cooled, filtered and the 
filtrate concentrated to a minimum volume under 
vacuum. The residue was redissolved in 250mL ethyl 
„ acetate, washed with water (Ix). saturated aqueous 

sodium bicarbonate (2x) and brine (Ix). The organic 
layer was removed, dried over magnesium sulfate, 
filtered and the filtrate concentrated to a minimum 
volume in vacuo. The crude product was purified by 
medium pressure liquid chromatography on silica, 
eluting with hexane/ethyl acetate <4:1). to afford 
18.27g (68.9mmol. 75%) of the title compound as a 
pale yellow liquid in addition to a small amount of 
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pure 3-[benzyloxycarbonylainino3-2,2-dimethylpropanoic 
acid methyl ester. NMR (200MHz. CDCI3) of title 

compound: 1.40 (s.6H). 2.69 (s.2H). 3.63 (S.3H). 
5.05 (S.2H), 5.22 (br S.IH). 7.32 <s.5H). NMR 
(200MHS. CDCI3) Of 3-Cbenzyloxycarbonylamino]- 
2.2-dimethylpropanoic acid, methyl ester <200MHz, 
CDCI3): 1.19 (S.6H), 3.30 (d,7Hz.2H; resonance 
collapses to singlet in CD3OD). 3.67 (s,3H), 5.09 
(s,2H), 5.22 <br s,lH; resonance not observed in 
CD3OD), 7.3 (br s,5H). 

Step E : 3-Benzyloxycarbonylamino-3-methylbutanoic 

acid _ 

A solution of 18.27g (68.9mmol) of methyl 
3-benzyl03ycarbonylamino-3-methylbutanoate <Step D) 
in 20mL of methanol at room temperature was treated 
dropwise with 51mL of 2jS NaOH (102mmol, 1.5eq). The 
mixture was stirred at room temperature for 16 hours 
then transferred to a separatory funnel and washed 
with hexane (3x) . The aqueous layer was removed, 
cooled to 0» and slowly acidified to pH 2 (paper) by 
dropwise addition of 61i HCl. This mixture was 
extracted with ether (6x); combined extracts were 
washed with IH HCl and brine, then dried over 
magnesium sulfate, filtered and solvent removed under 
vacuum to afford 17.26g (68.7mmol. 99%) of the 
product. NMR (200MHz .CDCI3 ) : 1-42 (s.6H). 2.77 

(S.2H), 5.06 (S.2H). 5.2 (br s.lH). 7.3 (s.5H). 

Step F : 3-Benzyloxycarbonylamino-3-methyl-N-[2 . 3,4,5- 
tetrahydro-2-oxo-lS-l-benzazepin-3(R)-yl]- 

T)iitanamide _ 
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TO a solution of 252mg (1.43inmol) of 
3(R)-amino-2 ,3,4. 5-tetrah7dro-ll-[l]benzazepin-2-one 
(Step B) in 4mL of methylene chloride at room 
temperature was added 400mg (1.60imnol. l.leq) of 
3-benzyloxycarbonylamino-3-methylbiitanoic acid (Step 
E) followed by 760mg <1.7mmol. 1.2eq> benzotriazol-1- 
yloxytris (dimethylamino)phosphonium hexaf luoro- 
phosphate and O.SOmL of diisopropyl ethyl amine (380mg, 
2 9mmol. 2eg) . After 3 hours at room temperature, 
the mixture was diluted into 30mL of ethyl acetate 
and washed with 57. aqueous citric acid, saturated 
aqueous sodium bicarbonate (2x) and brine. The 
organic layer was removed, dried over magnesium 
sulfate, filtered and solvents removed under vacuum. 
The residue was purified by medium pressure liquid 
chromatography on silica, eluting with ethyl acetate 
to afford 586mg (1.43mmol, 100%) of the product. H 
NMR (2OOMHZ.CDCI3): 1-38 (S.3H). 1-39 (S.3H). 1-82 
,n (m.lH). 2.52 (S.2H). 2.5-3.0 (m.3H). 4.51 (m.lH). 

5 07 (br S.2H). 5.57 (br s.lH). 6.68 (d.7Hz.lH). 6.97 
(d.SHz.lH), 7.1-7.4 (m,8H). 7.61 (br s,lH). FAB-MS: 
calculated for C23H27N3O4 ^09; found 410 
(M+H.100%); Ca]D=n37» (c=l, CHCI3). 

Steg_£: ■^-Phenvl^ -p^razole 

Zinc chloride (3.3g, 24.3imnol. 0.5eq) was 
added to 15mL of N.N-dimethylf ormamide in small 
portions while maintaining the temperature below 
60OC. The suspension of zinc chloride was cooled to 
room temperature and treated with 5.0g of 
benzonitrile (48.5mmol. l.Oeq) followed by 3.2g of 
sodium azide (48.5mmol, l.Oeq). The heterogeneous 
mixture was heated at 115' C with agitation for 18 
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hours. The mixture was cooled to room temperature, 
water (30mL) was added and the mixture acidified by 
the addition of 5 . ImL of concentrated hydrochloric 
acid. The mixture was cooled to 0*C and aged for one 
hour, then filtered and the filter cake washed with 
15mL of cold O.lM HCl then dried at 60'C under vacuum 
to afford 6.38g (43.7mmol, 90%) of the product. 

step H : 5-Phenvl-2-tritvltetragQle 

To a suspension of 5.0g (34.2mmol) of 
5-phenyltetrazole in 55mL of acetone was added S.OmL 
of triethylamine (3.6g, 35.6mmol, 1.04eq). After 15 
minutes, a solution of 10. Og of tr iphenylmethyl 
chloride (35.9mmol, l-05eq) in 20mL of 
tetrahydrofuran was added and the mixture stirred at 
room temperature for one hour. Water (75mL) was 
slowly added and the mixture stirred for one hour at 
room temperature. The product was collected by 
filtration, washed with 75mL of water and dried at 
60'C under vacuum to give 13. 3g (34.2mmol, 100%) of 
the product . 

Step I : N-Tr iphenylmethyl-5- [ 2- ( 4 ' -methylbiphen-4-- 

yl^l tetrazole 

A solution of zinc chloride <6.3g, 46.2mmol, 
0.6eq) in 35mL of tetrahydrofuran was dried over 
molecular sieves. 5-Phenyl-2-tr ityltetrazole (30. Og, 
77.3mmol. l.Oeq) was dissolved in 300mL of dry 
tetrahydrofuran and the solution gently stirred while 
being degassed three times by alternating vacuum and 
nitrogen purges. The stirred solution was cooled to 
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-15 °C and treated slowly with 50.5mL of 1 . 6M 
n-butyllithium in hexane (SO.Ommol. l.OSeq) so as to 
maintain the temperature below -S'C. The solution 
was maintained at -5 to -15 'C for 1.5 hours then 
treated with the dried zinc chloride solution and 
allowed to warm to room temperature. 

In a separate flask, 4-iodotoluene (20.17g, 
92-5mmol. 1.2eq) and bis-(triphenylphosphine)nickel- 
(II) dichloride (1.5g. 2.3mmol. 0.03eq) were 
dissolved in 60mL of tetrahydrofuran, then degassed 
and left under an atmosphere of nitrogen. The 
mixture was cooled to s'c and treated with l.SrnL of 
3.011 solution of methylmagnesium chloride in 
tetrahydrofuran (4.5mmol, 0.06eq) so as to keep the 
temperature below lo'c The solution was warmed to 
room temperature and added, under nitrogen purge, to 
the arylzinc solution. The reaction mixture was 
stirred vigorously for 8 hours at room temperature 
then quenched by the slow addition of a solution of 
lOmL of glacial acetic acid <1.6mmol. 0.02eq) in 60mL 
of tetrahydrofuran at a rate so that the temperature 
was maintained below 40"c. The mixture was stirred 
for 30 minutes and 150mL of 80% saturated aqueous 
sodium chloride was added; the reaction mixture was 
extracted for 30 minutes and the layers allowed to 
separate- The organic layer was removed and washed 
with 150mL of 80% saturated aqueous sodium chloride 
buffered to pH>10 by the addition of ammonium 
hydroxide. The organic phase was removed and 
concentrated under vacuum to approximately 50mL then 
250mL of acetonitrile was added. The mixture was 
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again concentrated under vacuum to SOmL and 
acetonitrile added to make the final volume 150mL. 
The resulting slurry was cooled at 5*C for 1 hour 
then filtered and washed with SOmL of cold 
acetonitrile followed by ISOmL of distilled water. 
The filter cake was air dried to a free flowing solid 
then further dried under vacuum at 50*C for 12 hours 
to afford 30. Og (62.8mmol, 81%) of the product. 
NMR (200MHz, CDCI3): 2.28 (s,3H), 6.9-7.05 (m,10H). 
7.2-7.5 (m,12H), 7.9 (m,lH). 

Step J : N-Tr i phenylmethyl-5- [2- ( 4 ' -br omomethylbiphen- 

4-vl^1 tetrazole . — 

A solution of 3 . 15g (6-6mmol) of 
N-t r ipheny Imethy 1-5- [2- ( 4 ' -methylbiphen-4-yl ) ] 
tetrazole (Step I) in 25mL of methylene chloride was 
treated with 1 . 29g (7.25mmol, 1-leq) of 
N-bromosuccinimide , 80mg (O.Smmol, 0.07eq) of AIBN, 
200mg of sodium acetate and 200mg of acetic acid. 
The mixture was heated at reflux for 2 to 16 hours 
then cooled and washed with saturated aqueous sodium 
bicarbonate. The organic layer was removed, dried 
over sodium sulfate, filtered and concentrated to a 
minimum volume by atmospheric distillation. Methyl 
t-butyl ether was added and distillation continued 
until almost all the methylene chloride was removed 
the the total volume reduce to approximately 12mL and 
12raL of hexanes was then added. The mixture was kept 
at room temperature for 2 hours and the product 
isolated by filtration, washed with hexanes then 
dried under vacuum at 50*^0 to give 2.81g (5.04mmol, 
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76%) of the product. NMR (200MHz, CDCI3): 4.38 

(S.2H), 6.9-8.0 (m,23H). NMR indicates presence of 
approximately 1% of the starting material and 77. of 
the dibromo derivative. 

SteT? K : 3-Benzyloxycarbonylamino-3-methyl-N-[2 , 3,4,5- 
t et r ahyd r o-2-oxo-l- C [ 2 • - < N-t r i pheny Ime thy 1 > - 
tetrazol-5-yl] CI , 1 ' -biphenyl3-4-yl]methyl-lS- 

1 -henzazp pi n-3 (R>-y1 1 -butanamide 

To a solution of 437mg (1.07mmol) of the 
intermediate obtained in Step F in 2mL of dry 
dimethylf ormamide at room temperature under nitrogen 
was added 55mg of 60% sodium hydride oil dispersion 
<33mg NaH, I.38mmol, l.Seq). After 15 minutes, a 
solution of 7I5mg (1.28mmol, 1.2eq) N-triphenyl- 
methyl-5-C2-(4 • -bromomethylbiphen-4-yl>J tetrazole 
(Step J) in 1.5mL of dry dimethylf ormamide was added 
and the mixture stirred for 90 minutes. 

The reaction mixture was added to lOOmL of 
ethyl acetate and washed with water (2x) and brine. 
The organic layer was removed, dried over magnesium 
sulfate, filtered and solvents removed under vacuum. 
Purification by medium pressure liquid chromatography 
on silica, eluting with ethyl acetate/hexane (1:1), 
afforded 902mg (1.02mmol. 95%) of the product. % NMR 
( 200MHz. CDCI3): 1.38 (S.3H), 1-39 (s,3H), 1.68 
(m.lH), 2.2-2.5 (m,5H), 4.44 (m.lH), 4.67 
(d, 14Hz. IE). 5.06 (S.2H), 5.12 (d,14Hz,lH). 5.63 (br 
I.IH). 6-65 (d.SHz.lH), 6.9-7.5 (m,31H). 7.85 (m.lH). 



step L : 3-Amino-3-methyl-N-[2 , 3,4, 5-tetrahydro-2-oxo- 
l-[[2'-(lH-tetra20l-5-yl)[ia'-biphenyl]-4- 
yl]methyl]-lH-l-ben2azepin-3(R)-yl]-butan- 

amide. t rif luoroacetate _ 

A solution of 902mg (1.02mmol) of the 
intermediate obtained in Step H in 5mL methanol was 
hydrogenated at room temperature and one atmosphere 
over leOmg of 20% Pd(0H)2/C for 14 hours. The 
mixture was filtered through Celite and concentrated 
under vacuum. The residue was purified by reverse 
phase HPLC on C-18, eluting with methanol/ 0 . 1% 
aqueous trif luoroacetic acid (linear gradient: 607o 
methanol increased to 80% methanol over 10 minutes) 
to afford 568mg (0.91mmol, 897.) of the title 
compound. NMR (200MHz .CD3OD) : 1.33 <s,3H). 1.37 

(s,3H), 2.0-2.6 (m,6H), 4.35 (dd ;7 , HHz ; IH) , 4,86 
(d,15HzaH), 5.20 (d,15H2,lH), 7.00 (d,8H2,2H), 
7.15-7.35 (m,6H). 7,45-7.70 (m.4H). FAB-MS: 
calculated for C29H31N7O2 509; found 510 
(M+H,100%) . 

Exanple 2 

3-Amino-N-[2 , 3 » 4 , 5-tetrahydro-2-oxo-l-C [2 • -(IH-tetra- 
zol-5-yl)[l , 1 '-biphenyl]-4-yl]methyl]-lH-l-benza2epin- 
3-vn-Dropanamide . mono(hvdroch loride) , 

gtep A 3-t-Butoxycarbonylamino-N-[2,3 , 4,5-tetra- 

hvdro-2-oxo-lH-l-benzazepin-3- yn-propanamide 
To a solution of 50mg (0.28mmol) 3-amino- 

2,3 ,4,5-tetrahydro-lH-l-benza2epin-2-one (Example 1; 
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Step A) in 2mL methylene chloride at room temperature 
L added Semg (0.30mmol. 1.05e,) 3-(t-buto.ycarhonyl- 
amino)propanoic acid followed by O.lmL dxisopropyl- 
ZZli^l (7.0^. 0.57mmol. 2e.> and 190mg <0 43mmol. 

1 5eq) benzotriazol-l-yloxytris(dimethylamino) 
phosphonium he^afluorophosphate: After 1 ^o^- 

'oom temperature, the mixture vas added to 20mL ethyl 
acetate and washed with IM aqueous citrxc acxd. 
saturated aqueous sodium bicarbonate and brine. The 
organic layer was removed, dried over magnesium 
sulfate, filtered and solvents removed vafilia- The 
residue was purified by medium pressure liquid 
chromatography on silica, eluting with ethyl 
acetate/hexane <2:1) to afford 76mg (0.22mmol. 77%) 
of product as a white solid. HMR <200MHz. 

2 6-3.0 <m.3H). 3.36 (q.6H3.2H). 4.52 <m.lH). 5 15 
(br t,lH). 6.58 (br d.lH). 7.0-7.3 (m.AH), 7.6 <br 
s!lH>: FAB-MS: calc . for Ci8H25«304 347; found 348 
(M+H.35%) . 

Steo B 3-t-Butoxycarbonylamino-N-C2 ,3,4. 5-tet ra- 

hydro-2-oxo-l-C[2'-CN-<triphenylmethyl)-lS- 
tetrazol-5-yl] d . 1 ' -biphenyl]-4-yl3niethyl]- 

i-K^.,.....p ptTi-?rp>-Y n-T>ropanamide 

TO a solution of 68mg <0.20mmol) of the 
intermediate obtained in Step A in 0.5mL dry 
dimethylformamide under nitrogen was added 10-6 
607. soLm hydride oil dispersion (6mg NaH, O.ZSnunol, 
1 3eq) After 15min. . a solution of 142mg <0.26mmol. 
1 ' 3eq ) N-t r iphenylmethyl-5- ( 4 • -br omomethylbiphen-2- 
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yDtetrazole (Example 1. Step J) in 0.5mL 
dimethylformamide was added and the mixture stirred 

at room temperature for 4 hours. The mixture was 

, , . ^ A washed twice with pH 
added to 30mL ethyl acetate and 
7.0 phosphate buffer and once with brine. The 
organic layer was removed, dried over magnesium 
sulfate filtered and solvents removed in vacuo • The 
residue was purified by medium pressure liquid 
chromatography on silica, eluting with ethyl acetate 
to afford 152mg (O.lSmmol, 947.) of the product as a 
white foam. 1h NMR (200MHz, CDCI3): 1.40 (s.9H). 
1.77 (m.lH). 2.3-2.6 (m.5H), 3.35 (q,6Hz,2H), 4.45 
(m.lH), 4.70 <d,15H2.1H), 5.12 (d.lSHz.lH). 6.53 
(d.7Hz,lH). 6.9-7.5 (m, approx. 25H) , 7.85 (m.lH). 

Step C 3-t-Butoxycarbonylamino-N-[ 2 ,3,4. 5-tetra- 

hyd ro-2-oxo-l-[ [2 • - ( Ifi-tetr azol-5-yl ) [1 , 1 ' - 
biphenyl]-4-ylDinethyl]-lS-l-benzazepin-3-yl]- 

20 prQpanamidg ■ — 

The intermediate obtained in Step B (ISOmg, 
O.lSmmol) dissolved in 5mL methanol was hydrogenated 
over 30mg of Pd(0H)2 on carbon at one atmosphere for 
2 hours. The mixture was filtered through Celite and 
the filtrate concentrated under vacuum. The residue 
was purified by medium pressure liquid chromatography 
on silica, eluting with ethyl acetate/acetonitrile/ 
methanol (9:1:1) to afford 62mg (O.llmmol. 59%) of 
the product as a colorless glass. NMR (200MHz. 

CD3OD): 1.39 (s,9H), 2.0-2.5 (m,6H). 3.26 
(t.7Hz.2H), 4.31 (dd;7.12Hz:lH). 4.83 (d.l6Hz.lH). 
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5.20 (d.l6Hz.lH). 6.98 (d,8Hz.2H), 7.1-7.6 (m.lOH). 
FAB-MS: calc for C32H35N7O4 581; found 582 
(M+H,197.) . 

S£££_2 3-Amino-N-C2 .3.4. 5-tetrahydro-2-oxo-l- 

C [2 • -(lS-tetrazol-5-yl) CI . 1 ' -biphenyl]-A- 
yl3methyl]-lH-l-benzazepin-3-yl]-propanamide, 

fpnnoChv ^T-^chloride) . ■ 

TO a solution of 40ing (0.07inmol) of the 
intermediate obtained in Step C in 2mL methanol at 
room temperature was added 0.5mL of concentrated 
hydrochloric acid and the mixture stirred for 16 
hours. All volatiles were removed under vacuum and 
the residue further dried under high vacuum to afford 
35mg (O.OTmmol, 1007o) of the title compound as a pale 
yellow glass. NMR (200MHz. CD3OD): 2.0-2.8 

(m.6H), 3.22 <t.6Hz.2H). 4.30 (dd;7.10Hz;lH) . 4.83 
(d.l6Hz,lH). 5.17 <d.l6Hz.lH). 6.97 (d.8Hz.2H). 
7.1-7.6 (m.lOH). FAB-MS: calc. for C27H27N7O2 
found 482 (M+H,1007.)- 

Exaniple 3 

3-Amino-3-methyl-N-C2 .3,4, 5-tetrahydro-2-oxo-l- 
(phenylmethyl)-lH-l-benzazepin-3<R)-yl3-butanamide, 

l ^rif luor r>i^r-etate • " 



.q^ep A : 3-Benzyloxycarbonylamino-3-methyl-N-C2 ,3,4,5- 
tetrahydro-2-oxo-l-<phenylmethyl)-ll-l-benza- 

^» p-in-3rB )-yi 1-hutanamide 

To a solution of 40mg (0.098mmol) of 
3-benzyloxycarbonylamino-3-methyl-N-[2.3.4.5-tetra- 
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hydro-2-oxo-lH-l-benzazepin-3 (R)-yl]-butanamide 
(Example 1, Step F) in O.SmL of dry dimethylf ormamlde 
at room temperature under nitrogen was added 5mg of 
607o sodium hydride oil dispersion <3mg NaH, 0.13mmol, 
l.Beq). After 5 minutes t O.OlSmL of benzyl bromide 
(19mg> O.llmmol, l.leq) was added and the mixture 
stirred for 1 hour at room temperature, then added to 
20mL of ethyl acetate and washed with water (2x) and 
brine. The organic layer was removed, dried over 
magnesium sulfate, filtered and solvents removed 
under vacuum. The residue was purified by medium 
pressure liquid chromatography on silica, eluting 
with ethyl acetate/hexane (1:1) to afford 44mg 
(O.BSmmol, 907.) of product. NMR (200MHz, 

CDCI3): 1.37 (s,3H), 1.38 (s,3H), 1.73 (m,lH). 
2,3-2.6 (m,5H), 4.48 (m.lH), 4,80 (d,15Hz,lH), 5.07 
(br s,2H), 5.23 (d,15Hz.lH), 5.62 (br s,lH), 6.67 (br 
d,7Hz,lH), 7.1-7.4 (m,14H). FAB-MS: calculated for 
20 C30H33N3O4 499; found 500 (M+H,1007«). 

Step B : 3-Amino-3-methyl-N-[2.3 ,4,5-tetrahydro-2-oxo- 
l- (phenylmethyl ) -la-l-benzazep in-3 (R ) -yl] - 
butanamide . tr if luoroacetate 

25 The intermediate obtained in Step A (17mg, 

0.034mmol) dissolved in 2mL of methanol was 
hydrogenated for 6 hours at room temperature and one 
atmosphere over 5mg of Pd(0H)2 on carbon. The 
mixture was filtered through Celite and the filtrate 

2Q concentrated under vacuum. The residue was purified 
by reverse phase HPLC on C-18, eluting with 
methanol/ 0 . 1%. aqueous trif luoroacetic acid (linear 
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25 



gradient: 60% methanol to 80% methanol over 10 
minutes) to afford 13mg (0.027mmol, 80%) of the title 
compound. NMR (200MHz. CD3OD): 1.32 <s,3H), 

1.35 (S.3H). 2.0-2.6 (m.6H). 4.35 (dd :7 . HHz ; IH) , 
4.82 (d,15Hz.lH). 5.13 (d.lSHz.lH). 7.1-7.4 <m.9H). 
TAB-MS: calculated for C22H27N3O2 365; found 366 
(M+H.100%). 

Ezantple 4 



2 (R)-Amino-3-hydroxy-N-C2 . 3 . 4 . 5-tetrahydro-2-oxo-l- 
[ [2 ' -( lH-tetrazol-5-yl ) CI . 1 ' -b i phenyl] -4-yl 3 methyl ] - 
lH-l-benzazepin-3(R)-yl]-propanamide, mono<trif luoro- 

15 a ret ate) — ^ 

g-fcep A 3 (R)-t-Butoxycarbonylamino-2,3 , 4, 5-tetra- 
>iy> ^ rn-lH-l-t »*»T»za2epin-2-one 



To a solution of 400mg <2.27mmol) 3(R)-amino- 
2,3.4,5-tetrahydro-lH-l-benzazepin-2-one (Example 1, 
Step B) in 5mL methylene chloride at room temperature 
was added 0.57mL (540mg, 2.48mmol, l.leq) of 
di-t-butyl dicarbonate. The mixture was stirred for 
3 hours at room temperature then all volatiles were 
removed under vacuum to give 625mg (2.26mmol, 100%) 
of an oil that slowly solidified upon standing. H 
NMR (200MHz, CDCI3): 1.40 (s.9H), 2.00 (m.lH). 2.65 
fm,2H). 2.95 (m,lH). 4.29 (m.lH). 5.42 (br d.BHz.lH). 
6.97 (d,7Hz,lH). 7.2 (m,3H), 7.50 (br S,1H). 
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g^gp 3 3 (R)-t-Butoxycarbonylainino-2 ,3,4, 5-tetra- 

hyd ro-1- C [2'-[N-(tri phenylmethyl ) -IH-tet ra- 
zol-5-yl][l,l'-biphenyl]-A-yl]methyl]-lH-l- 

5 ben2azepin-2-Qne . 

To a solution of SlOmg (1.12inmol) of the 
intermediate obtained in Step A in ZmL dry 
dimethylf ormamide at room temperature under nitrogen 
was added 54mg of 60% sodium hydride oil dispersion 

IQ (32mg NaH. l.Smmol, 1.2eq). After 15 minutes, a 

solution of 750mg <1.34mmol, 1.2eq) N-tr i phenylmethyl - 
5-[2-(4'-bromomethylbiphen-4-yl>] tetrazole in 2mL 
dry dimethylf ormamide was added and the mixture 
stirred for 2 hours. The reaction mixture was added 

15 to 50mL of ethyl acetate and washed with pH 7,0 

phosphate buffer (2x) and brine. The organic layer 
was removed, dried over magnesium sulfate, filtered 
and solvents removed under vacuum. Purification by 
medium pressure liquid chromatography on silica, 

20 eluting with hexane/ethyl acetate (2:1), afforded 

815mg (l.OSmmol, 967.) of product. NMR (200MHz, 

CDCI3): 1.40 (s,9H), 1.80 (m»lH), 2.40 (m,3H), 4.24 
(m,lH), 4.65 (d,15H2,lH), 5.08 (d,15H2,lH), 5.45 (br 
d,7Hz,lH), 6.9-7.5 <m,26H), 7.8 (m.lH). 



25 



30 



g^gp C 3(R)-Amino-1.3 .4. 5-tetrahydro-l-[[2 '-(IS- 

tetra2ol-5-yl ) [1 » 1 * -biphenyl]-4-yl]methyl]- 
2H-l-benzazepin-2-one, monofhvdrochloride^ 
A solution of 407mg (0.54mmol) of the 
intermediate obtained in Step B in 5mL methanol was 
hydrogenated at room temperature and 1 atmosphere 
over 40mg of 207o Pd(0H)2 on carbon for 3 hours. The 
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mixture was filtered through Celite and concentrated 
under vacuum to give a residue that was purified by 
medium pressure liquid chromatography on silica 
eluting with 27. methanol /ethyl acetate. The 
intermediate thus obtained (260mg) was dissolved m 
5mL of methanol and treated with ImL concentrated 
hydrochloric acid. After 16 hours, all volatiles 
were removed under vacuum to afford 226mg (O.Slmmol, 
94%) Of product. 

2 (R ) - ( t-But oxycarbonyl >amino-3- < t-but oxy ) -N- 
^^^^ C2 . 3 . 4 . 5-tet r ahydro-2-oxo-l-C [2 ' -(IH-tetr a- 
zol-5-yl ) CI . 1 • -biphenyl]-4-yl3methyl]-lS-l- 

^o^^f.r>.ppin-^ <^^-v^i-oronanapide 

^ TO a suspension of 60mg (O.lSmmol) of the 

intermediate obtained in Step C in 2mL of methylene 
chloride at room temperature was added 65mg 
(O.lSEimol. l.leq) of BOC-D-serine t-butyl ether 
dicyclohexylamine salt, followed by 0.037mL of 

triethylamine (27mg. 0.26mmol. 2eq) and 89mg of 
ben20triazol-l-yloxytris(dimethylamino)pho8phonium 

hexafluorophosphate (0.20mmol. 1.5eq). After 1 hour 
at room temperature, all volatiles were removed under 
vacuum. The residue was purified by medium pressure 
liquid chromatography on silica, eluting with 27. 
methanol/ethyl acetate to afford 68mg (O.lOmmol 77/.) 
of product. 1h NMR (200MH2. CDCI3): 1-15 <s.9H). 
1 32 (S.9H). 1.88 (m.lH). 2.54 (m,3H). 3.36 
(dd;6.9Hz;lH). 3.72 (m.lH). 4.10 (m.lH), 4.45 (m.lH), 
4 89 (d.l5Hz.lH). 5.05 (d.l5Hz.lH). 5.38 (br 
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d,7Hz,lH), 7.00 (d,8Hz,2H)» 7,1-7.6 (m,9H), 7.90 
(m,lH). FAB-MS: calc . for C3^H43N705 653; found 
654 (M+H,87o). 

5 

Step E 2(R)-Amino-3-hydroxy-N-[2,3 .4.5-tetrahyd^o-2- 
oxo-l-[ [2 • -(lH-tetrazol-5-yl) [1 , 1 ' -biphenyl]- 
4-yl]methyl]-lH-l-benzazepin-3<R)-yl]-propan- 
amide. monoftrif luoroacetate) 

10 A solution of 65mg (0.099imnol) of the 

intermediate obtained in Step D in 2mL methylene 
chloride at room temperature was treated with O.lmL 
of anisole followed by ImL anhydrous trif luoroacetic 
acid. After 2 hours, all volatiles were removed 

15 under vacuum and the residue purified by reverse 

phase HPLC on C-18 eluting with methanol/0 • 1% aqueous 
trif luoroacetic acid (linear gradient: 55% methanol 
to 757o methanol over 10 minutes). to afford 54mg 
(O.OBSmmol, 897.) of the title compound. HMR 

20 <200MHz, CD3OD): 2.10 (m,lH), 2,2-2.7 (m,3H), 3.93 
<m.2H), 4.38 (dd ; 8 , 12Hz ; IH) , 4.85 (d.l4Hz,lH). 5.29 
(d.l4Hz.lH), 7.01 (d,8H2,2H), 7.1-7.4 (m,6H). 7.5-7.7 
(m,4H). FAB-MS: calc. for C27H27N7O3 497; found 
498 (M+H,1007o). 



25 



Ebcample 5 



30 



2 <R)-Amino-N-[2 , 3,4, 5-tetrahydro-2-oxo-l-[ [2 • -(IH- 
tetrazol-5-yl) [1 , 1 ' -biphenyl]-4-yl]methyl]-lH-l-benz- 
azepin-3(R')"Vn"pentanamide, mo noC^tr if luoroacetate) 
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15 



.qtep A w-^^-hiifnxv rarbmiy l)-D-n0rv9li^e 

D-Norvaline (2.0g. IT.Onunol) suspended in 
5mL methylene chloride was treated with 4.3inL of 
di-t-butyl-dicarbonate (4.1g. IS.Tmmol. l.leq) 
followed by 4.8inL of triethylamine (3.5g, 34inmol, 
2eq) The mixture was stirred at room temperature 
for 20 hours then added to lOOmL ethyl acetate and 
washed with 57. citric acid (2x) and brine. The 
organic layer was removed, dried over magnesium 
sulfate, filtered and solvent removed under vacuum to 
afford 3.55g of the product as a clear, viscous 
gum IhNMR (200MH2. CDCI3): 1.00 (t.7Hz,3H). 1-51 
(S.9H). 1.5-2.0 (m,4H), 4.35 (m.lH). 5.08 (m.lH). 

Ste^ 2(R)-Amino-N-C2,3 ,4.5-tetrahydro-2-oxo-l- 
C [2 • - (IS-t et razol-5-yl ) [ 1 , 1 ' -biphenyl] -4- 
yl]methyl3-lH-l-benzazepin-3(R)-yl]-pentan- 

^miAf^. mor ^ rt^^^^^oroacetate) 

The title compound was prepared from 
N-(t-butoxycarbonyl)-D-norvaline and 3(R)-amino- 

1,3.4. 5-tetrahydro-l-[ [2 • -(ia-tetrazol-5-yl) [1 . 1 ' - 
biphenyl]-4-yl]methyl]-2S-l-benzazepin-2-one 

hydrochloride (Example 4. Step C). using the 
„ procedures described in Example 4. Steps D and E. 
1h NMR (200MHZ, CD3OD) : 0.96 <t.7Hz,3H). 1.45 
<m.2H). 1.80 <m.2H). 2.0-2.6 (m.4H). 3.81 (t.THz.lH), 
4 36 (dd:7.11Hz;lH). 4.8 <d.l5Hz.lH), 5.22 
(d.l5Hz.lH). 6.96 (d.8Hz.2H), 7.1-7.3 (m,6H), 7.4-7.7 
(m.4H). FAB-MS: calc. for C29H31N7O2 509; found 
510 (M+H,1007o). 



20 
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2(R)-Amino-3-methyl-N- [2 .3.4, S-tetrahydro-Z-oxo-l- 
5 [ [2 ' - (IH-tetrazol-S-yl ) [1 . 1 ' -biphenyl]-4-yl]methyl3- 

lH-l-benzazepin-3(R)-yl]-butanamide , mono(trif luoro- 

The title compound was prepared from 
10 N-(t-but03cycarbonyl)-D- valine and 3(R)-amino-l » 3 , 4 , 5- 
tetrahydro-l-[[2'-(lH-tetrazol-5-yl)Cia'-biphenyl]-4- 
yl]methyl]-2a"l-benzazepin-2-one hydrochloride 
(Example 4, Step C), using the procedures described 
in Example 4, Steps D and E. NMR (200MHz, 

15 CD3OD): 1.05 (d,7Hz,3H), 1.09 (d.7Hz,3H), 2. 0-2 .6 
(m,5H), 3.68 <d,5Hz,lH), 4.40 <dd ;7 , llHz;lH) , 4.8 
<d.l5Hz,lH), 5.23 (d,15Hz,lH), 6.98 (d,8Hz,2H), 
7.1-7.3 (m,6H>, 7.4-7.7 (m.4H). FAB-MS: calc . for 
C29H31N7O2 509; found 510 (M+H.1007o). 

20 

Exasple 7 

2 ( R ) -Amino-3-phenyl-N- [2,3,4, 5-t et r ahyd r o-2-oxo-l- 
C[2 '-(ll-tetrazol-5-yl)[l,l•-biphenyl]-4-yl]methyl]- 
25 lH-l-benzazepin-3(R)-yl]-propanamide , mono<trif luoro 

acetate) : . . 

Step A 2(R)-t-Butoxycarbonylamino-3-phenyl-N- 

[2,3,4, 5-tetrahydro-2-oxo-lH-l-benzazepin- 

3Q 3CR)-vn -propanamide 

To a solution of 30mg (0.17mmol) 3(R)-amino- 
2,3,4,5-tetrahydro-ia-l-benzazepin-2-one (Example 1; 
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Step B) in 2inL methylene chloride at room temperature 
was added 50mg (0.19mmol, l.leq) R-(t-butoxycarbonyl)- 
D-phenvlalanine followed by 0.047mL (34nig. 0.34mmol. 
2eq) of triethylamine and 113mg (0.26iimiol. l.Seq) 
benzotriazol-l-yloxytris(dimethylainino)phosphonium 

hexafluorophosphate. After 2 hours at room 
temperature, the mixture was added to 30mL of ethyl 
acetate and washed with 57. citric acid <2x) . 
saturated aqueous sodium bicarbonate and brine. The 
organic layer was removed, dried over magnesium 
sulfate, filtered and solvents removed under vacuum. 
The residue was purified by medium pressure liquid 
chromatography on silica, eluting with ethyl acetate 
to afford 71mg <0.17mmol, 100%) of the product. H 
NMR (200MHz, CDCI3) : 1.38 (e.9H), 1.9 (m.lH), 
2 6-3.1 (m.5H), 4.44 (m,2H). 5.10 (br d,7Hz.lH). 6.95 
(d.SHz.lH), 7.1-7.3 (m,8H). 8.33 (br S.IE). FAB-MS: 
calc. for C24H29N3O4 ^23 5 ^^^^^ <M+H,65%). 

i;^.ep B 2 (R) -t-But 03cycarbonylamino-3-phenyl-H- 
C2 , 3 , 4 , 5-tetrahydr 0-2-0x0-1- [ [2 ' -[N- 
(triphenylmethyl)-ia-tetrazol-5-yl] [1 . 1 
biphenyl]-4-yl]methyl]-lS-l-ben2azepin-3(R)- 

yll-prop anamide 

To a solution of 70mg (0.17mmol) of the 

intermediate obtained in Step A in 0.5mL dry 
dimethylformamide at room temperature under nitrogen 
was added 8mg of 60% sodium hydride oil dispersion 
(5mg NaH. 0.2mmol, 1.2eq). After lOmin. . a solution 
of 120mg (O.Zlmmol, 1.3eq) N-triphenylmethyl-5-(4 • - 
bromomethylbiphen-2-yl)tetrazole in 0.5mL 
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dimethylf ormamide was added and the mixfure stirred 
at room temperature for 1 hour. The reaction mixture 
was added to 30mL of ethyl acetate /hexane <1:1) and 

5 washed with pH 7.0 phosphate buffer and once with 

brine. The organic layer was removed, dried over 
magnesium sulfate filtered and solvents removed under 
vacuum. The residue was purified by medium pressure 
liquid chromatography on silica, eluting with ethyl 

10 acetate /hexane (2:1) to afford 139mg (O.lSmmol, 93%) 
of the product. NMR (ZOOMBz, CDCI3): 1.40 

(S.9H). 1.67 (m.lH), 2.3-2.7 (m,3E). 3.02 (d,6Hz.2H), 
4.37 (m,2H). 4.72 (d.lSHz.lH), 4.90 (br d.lH), 5.05 
(d,15Hz.lH), 6.9-7.5 (m, approx. 30H) , 7.86 (m.lH). 

15 

Step C 2(R)-Amino-3-phenyl-N-[2 , 3 , 4,5-tetrahydro-2- 
oxo-l-[ [2 • -(lg-tetrazol-5-yl > [1 ,1 '-biphenyl3- 
4-yl]methyl]-lH-l-benzazepin-3(R)-yl]-propan- 
Aintrle. moT^offrifluoroacetate) 

2Q A solution of 139mg (O.lSmmol) of the 

intermediate obtained in Step B in 5mL. methanol was 
hydrogenated over 30mg of 20% Pd(0H)2 on carbon at 
one atmosphere for 3 hours. The mixture was filtered 
through Celite and the filtrate concentrated under 

25 vacuum. The residue was redissolved in 2mL methylene 
chloride and the solution treated with O.lmL of 
anisole followed by ImL trif luoroacet ic acid. After 
2 hours at room temperature, all volatiles were 
removed under vacuum and the residue purified by 

30 reverse phase HPLC on C-18. eluting with 

methanol/O.1% aqueous trif luoroacet ic acid (linear 
gradient: 60% methanol increased to 80% methanol over 
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10 minutes) affording 82mg (O.lZmmol. 79X) of the 
title compound. NMR (200MHz, CD3OD) : 2.1 

<m IH). 2.3-2.6 (m,3H). 3.00 (dd ; 9 . 14Hz ; IH) , 3.33 
(dd:5,14H2;lH), 4.13 (dd;5.9Hz;lH). 4.38 
(dd;7.11Hz;lH). 4.89 (d.lSHz.lH). 5.18 «i.l5Hz.lH . 
7 00 (d.8Hz.2H). 7.1-7.4 (m.llH). 7.45-7.70 (m.4H). 
FAB-MS: calc. for C33H31N7O2 557; found 558 
(M+H.1007.) . 

2(R)-Amino-4-phenyl-N-C2 , 3 . 4,5-tetrahydro-2-oxo-l- 
CC2 . -(lH-tetrazol-5-yl) CI . 1 ' -biphenyl 3 -4-yl] methyl] 
lH-l-benzazepin-3(R)-yl]-btitanamide , monoCtrif luoro 



The title compound was prepared from 
3<R)-amino-2 .3.4. 5-tetrahydro-lS-l-benzazepin-2-one 
(Example 1: Step B) and N-(t-buto^carbonyl)-D- 
homophenylalanine by the procedures described in 
Example 7. % KMR <200MHz. CD3OD) : 2.1 <'»'3H>. 
2.2-2.6 <m.3H). 2.75 (m.2H). 3.94 (t.7Hz.lH). 4^30 
(dd;7.11Hz:lH). 4.84 (d.lSHz.lH). 5.22 <d.l5Hz.lH). 
6.97 (d.8Hz.2H). 7.1-7.7 (m.l5H). FAB-MS: calc. 
for C34H33N7O2 571; fo^nd 572 (M+H.100%)- 



Example 9 



2(R)-Amino-N-[2.3.4.5-tetrahydro-2-oxo-l-CC2'-(ia- 
tetrazol-5-yl)Cl.l'-biphenyl]-4-yl3methyl]-lH-l-benz- 

asepin=im.ja:L^^ 
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The title compound was prepared from 
3 (R)-amino-2 .3,4, 5-tetrahydro-lS-l-benzazepin-2-one 
(Example 1; Step B) and N-(t-butoxycarbonyl)-D- 
alanine by the procedures described in Example 7. 
1h NMR (200MHz. CD3OD) : 1.51 (d.7Hz,3H). 2.0-2.6 
(m,4H). 3.90 (q.THz.lH). 4.36 (dd ; 7 , 12Hz ; IH) . 4.82 
(d.lSHz.lH). 5.23 (d.lSHz.lH). 6.98 (d.8Hz.2H). 
7.10-7.35 (m,6H), 7.45-7.70 (m,4H). FAB-MS: calc. 
for C27H27N7O2 ^81; found 482 (M+H.100%). 

Example 10 

2(S )-Amino-N-[2 , 3 , 4, 5-tetrahydro-2-oxo-l-[ [2 • -(12- 
tetrazol-5-yl) [1 , 1 ' -biphenyl]-4-yl]methyl]-lH-l-benz- 
Age pin-3(y^-vl1-pr npanamide. mono(trif IVOroaCState) — 

The title compound was prepared from 
3 (R)-amino-2 ,3,4, 5-tetrahydro-lS-l-benzazepin-2-one 
(Example 1; Step B) and N-(t-btitoxycarbonyl)-L- 
alanine by the procedures described in Ex ample 7. 
1h NMR (200MHZ, CD3OD) : 1.42 (d,7Hz,3H), 2.0-2.6 
(m.4H), 3.92 <q.7Hz,lH), 4.31 (dd ; 7 , 12H2 : IH) . 4.88 
(d.lSHz.lH), 5.19 (d,15Hz.lH), 7.00 (d,8Hz,2H), 
7.10-7.35 (m,6H). 7.45-7.70 (m.4H). FAB-MS: calc. 
for C27H27N7O2 ^81; found 482 (M+H,100%). 

Example 11 

2 (R)-Methylamino-N-[2 ,3,4, 5-tetrahydro-2-oxo-l-[ [2 • - 
( lH-tetrazol-5-yl > [1 . 1 ' -biphenyl]-4-yl]methyl]-ll-l- 
benzazepin-3(R)-yl]-propanamide, mono(trif luoro- 

acetate) . — 

The title compound was prepared from 
3(R)-amino-2.3,4.5-tetrahydro-ll-l-benzazepin-2-one 



wo 92/16524 



PCr/US92/02271 



- 90 - 



10 



15 



20 



25 



30 



(E^canple 1; Step B> and H-.=thyl-K-(t-t„to:.ycarbonyl)- 

6.98 (d.8E.,2H), 7.10-7.35 . ,,,,, 

(m.4H). FAB-MS : calc . for C28H29N7O2 ^95. 



496 (M+H.1007o). 



Ezaiaple 12 



M r-> T 4 5_tetrahydro-2-oxo-l-C[2'-(lH 

(R)_2-Aiiiinobu1:anoic acid Cl.u-:»B. 
. 5mL methylene chloride was treated wxth 

suspended m SmL metnyj-e lo.Ommol. 
o o T rfi_t-butyl-dicarbonate (2.18g, xu.ubbu 
2.3inL. or di-i: /9 83» 23inmol , 

for 16 hours then extracted with ivmu 

:::eo«s .odi™ Mca..onate ^^^^J""-, ^ , 

and acidified to pH z oy ui- ,^,4.^ rhc 
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1.6-2.0 (iii,2H). 4.25 (m.lH). 5.10 (br d.7H2,lH), 6.45 
(br s.lH). 

5 Step B : The title compound was prepared from the 
intermediate obtained in Step A and 3(R)-amino- 
2,3,4,5-tetrahydro-lS-l-ben2a2epin-2-one (Example 1; 
Step B) by the procedures described in Example 7. 
NMR (200MHz, CD3OD) : 1.05 (t»7Hz,3H), 1.8-2.6 

10 (m,6H), 3.78 (t,6Hz,lH). 4.38 (m.lH). 4.82 

(d.l5Hz,lH), 5.23 (d.lSHz.lH), 6.98 (d,8Hz.2H), 
7.10-7.35 (m,6H), 7.45-7.70 (m,4H). FAB-MS: calc . 
for C28H29N7O2 495; found 496 (M+H,777.). 

15 Ekzanple 13 

2(R)-Amino-3-[indol-3-yl]-N-[2.3.4.5-tetrahydro-2-oxo- 
1- C C 2 • ^ ( iH-t et razol-5-yl ) [ 1 , 1 ' -b iphenyl ] -4-y 1 Jmethyl ] - 
lfi-l-benzazepin-3(R)-yl]-propanamide , mono(tri£luoro 

20 acetgtg) 

step A 2(R)-t-Butoxycarbonylamino-3-[N-f ormyl- 

( indol-3-yl ) ] -N- [2.3,4, 5-t et rahyd ro-2-oxo-l- 
C[2'-[N-(triphenylmethyl)-ia-tetrazol-5-yl]- 
25 [1 . 1 '-biphenyl]-4-yl]methyl3-ll-l-ben2azepin- 

3(R)-vn-prODanamide 

This intermediate was prepared from 
N^-t-butoxycarbonyl-N' -f ormyl-D-tryptophan and 
3 (R)-amino-2 ,3,4, 5-tetrahydro-lH-l-benzazepin-2-one 
2Q (Example 1; Step B) by the procedures described in 
Example 7, Steps A and B. NMR (200MHz, CDCI3): 

1.43 (s,9H). 2.3-2.5 (m,4H), 3.09 (dd ; 8 , 13Hz ; IH) , 
3.28 (m.lH). 4.4 (m.2H). 4.73 (d.lSHz.lH), 4.94 
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(d,15Hz,lH). 5.2 (br s.lH), 6.65 (d,7Hz,lH). 6.9-7.5 
(m. approx. 30H) . 7.56 (d.SHz.lH). 7.84 (m.lH). 8.18 
(br S.IH). 

.qi-ep B: 2(R)-Ainino-3-[indol-3-yl3-N-C2 ,3,4, 5-tetra- 
hydro-2-oxo-l-[ [2 '-(lH-tetrazol-5-yl) CI , 1 ' - 
biphenyl]-4-yl]methyl]-lE-l-benzazepin-3(R)- 

y1 1-propanamide. monof trif Itioroacetate) 

A solution of 125mg (O.lSmmol) of the 
intermediate obtained in Step A in 2mL of methanol 
was hydrogenated at room temperature and one 
atmosphere over 30mg of 207, Pd(0H)2 on carbon for 3 
hours. The mixture was filtered through Celite and 
solvent removed under vacuum. The residue was 
redissolved in 2mL of methylene chloride and treated 
with O.lmL of anlsole followed by ImL of 
trifluoroacetic acid. After 1 hour at room 
temperature, all volatiles were removed under vacuum 
and the residue redissolved in 2mL of methanol and 
treated with O.SmL of concentrated hydrochloric 
acid. The mixture was heated at 60»C for 2 hours 
then all volatiles were removed under vacuum. The 
residue was purified by reverse-phase HPLC on C-18, 
eluting with methanol/ 0. 17. aqueous trifluoroacetic 
acid (linear gradient: 557, methanol increased to 75% 
methanol over 10 minutes) to afford 68mg (0.096mmol. 
747.) of the title compound. NMR (200MHz. 

CD3OD): 2.0 (m.lH), 2.2-2.6 (m,3H), 3.20 
(dd:8,13Hz;lH), 3.44 (dd ; 6 . 13Hz ; IH) , 4.14 
(dd:6,8Hz:lH), 4.29 (dd ; 6 , HHz ; IH) . 4.76 (d,15Hz,lH), 
5.22 (d.lSHz.lH). 6.9-7.7 (m.l7H). FAB-MS: calc . 
for C35H32N8O2 596; found 597 (M+H,1007.). 
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Example 1^ 



2 <R)-Ainino-3- C imidazol-4-yl]-N- [2 . 3 . 4 . 5-tet rahydro-2- 
oxo-l- C [ 2 ' - ( IS-tet razol-5-yl ) [ 1 . 1 ' -biphenyl] -4-y 1] - 
methyl3-lS-l-benzazepin-3(R)-yl]-propanamide, mono- 

(■tTifluo irof*r Pi-ate) — — 

Step A 2(R)-t-Butoxycarbonylamino-3-CN-tosyl- 
(imidazol-4-yl)]-N-[2.3,4.5-tetrahydro- 
7-nTro-iH-J-Sf.T>2azet) in - 3<'R)- vn-PTQpanamidg 
Prepared from Ng-t-butoxycarbonyl-Nin,- 
tosyl-D-histidine and 3(R)-amino-2 , 3 . 4. 5-tetrahydro- 
ll-l-benzazepin-2-one (Example 1; Step B) by the 
procedure described in Example 7, Step A. NMR 
(200MHz. CDCI3): 1.38 (8.9H). 1.70 (m.lH). 2.42 
(8.3H), 2.5-2.9 (m,5H), 4.42 (m,2H). 5.77 (br S.IH), 
6.95 (d.7Hz.lH). 7.05 (s.lH), 7.1-7.3 (m.3H). 7.33 
(d,8Hz.2H). 7.58 (br d.7Hz.lH). 7.79 (d,8Hz.2H). 7.90 
(s.lH), 8.40 (br s.lH). FAB-MS: calc . for 
C28H33N5O6S 567; found 568 (M+H.1007.). 

Step B 2(R>-t-Butoxycarbonylamino-3-[N-tosyl- 

(imidazol-4-yl)]-N-[2,3.4.5-tetrahydro-2-oxo- 
1_[[2 '-[N-(triphenylmethyl)-ll-tet^azol-5- 
yl] [1 . 1 ' -biphenyl]-4-yl3methyl]-lH-l-benz- 



Prepared from the product obtained in Step A 
and N-triphenylmethyl-5-[2-(4'-bromomethylbiphen-4- 
yl)] tetrazole by the procedure described in Example 
7, Step B. NMR (200MHz ,€0013) : 1.43 (s,9H). 

2!2-2.4 (m.4H). 2.40 (S.3H). 2.83 (dd ; 5 , 14Hz ; IH) . 
3.05 (dd;6.14Hz;lH), 4.35 (m,2H), 4.63 (d,14Hz,lH), 
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5.12 (d,14Hz.lH), 5.88 <br s.lH), 6.9-7.5 (m.approx. 
28H), 7.75-7.95 <in.4H). 

f;i.ep c- 2(R)-Amino-3-Cimidazol-4-yl]-N-C2 , 3.4,5- 
tetrahydro-2-oxo-l-[C2'-(ia-tetrazol-5- 

yl) [1 . 1 • -biphenyl]-4-yl3methyl]-lS-l-benz- 
azepin-3(R)-yl3-propanamide, iaono<tr ifluoro- 



A soltition of 104mg (O.lOmmol) of the 
intermediate obtained in Step B in 2mL of chloroform 
at room temperature was treated with 27mg (0.20mmol, 
Zeq) of 1-hydroxybenzotriazole hydrate. After 14 
hours, the solvent was removed tinder vacuum and the 
residue redissolved in 2mL of methanol and 
hydrogenated at one atmosphere over 20mg of 20% 
Pd(0H)2/C for 3 hours . The mixture was filtered 
through Celite and solvent removed under vacuum. The 
residue was redissolved in 2mL of methylene chloride 
and treated with 0 . ImL of anisole followed by ImL of 
trifluoroacetic acid. After 2 hours at room 
temperature, all volatiles were removed under vacuum 
and the residue purified by reverse-phase HPLC on 
C-18 eluting with methanol/0.1% aqueous 
trifluoroacetic acid (linear gradient: 457. methanol 
increased to 65% methanol over 10 minutes) to afford 
56mg <0.085mmol. 85%) of the title compound. H NMR 
(200MHz. CD3OD): 2.15-2.50 (m.4H), 3.38 
(dd;6,12E2;lH)-, 3.51 (dd;4.12Hz:lH). 4.24 
(dd;4.6Hz;lH). 4.38 (dd ; 8 . 12Hz ; IH) . 5.12 (s.2H). 7.03 
'° (d.8Hz,2H). 7.2-7.4 (m.6H). 7.4-7-7 (m.5H). 8.61 

(s.lH). FAB-MS: calc . f or C30H29N9O2 547 ; found 
548 (M+H,77%>. 
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Eacaaiple 15 



2 ( S ) -Ainino-3- [ imidazol-4-yl ] -N- [ 2 . 3 . 4 , 5-t et r ahydr o-2- 
oxo-1- [ [2 ' -(lB-tetrazol-5-yl ) [1 , 1 ' -biphenyl]-4-yl]- 
inethyl]-ll-l-benzazepin-3(R)-yl]-propanamide, mono- 

(irif luo roaceliate) : — 

The title compound was prepared from 
Na-t-butoxycarbonyl-Nim-tosyl-L-histidine, 
dicyclohexylamine salt and 3 (R)-amino-2 , 3 .4 , 5- 
tetrahydro-ll-l-benzazepin-2-one (Example 1; Step B) 
by the procedures described in Example 14. NMR 
(200MHz. CD3OD): 1.9-2.6 (m,4H), 3.25 (m,2H), 4.16 
(t.7Hz,lH), 4.31 (dd;7,llHz:lH), 4.88 (d,15Hz,lH), 
5.17 (d,15Hz,lH). 6.99 (d,8Hz.2H), 7.1-7.6 (m.HH), 
8.82 (s.lH). FAB-MS: calc . for C30H29N9O2 547; 
found 548 (M+H,81%). 

Ezaaple 16 

3-Amino-3-methyl-N-C2 . 3 . 4, 5-tetrahydro-2-oxo-l-[[2 
( 1-methylt et r azol-5-yl ) [ 1 . 1 ' -biphenyl ] -4-yl ]methy 1 ] - 
ll-l-benza2epiii-3(R)-yl]-butanamide , mono(trif luoro- 

acetate) — 



Step A : 3- ( t-Butoxycarbonylamino )-3-methyl-N- 
[2,3,4, 5-tetrahydro-2-oxo-l-[ [2 ' -(IS- 
t et r azol-5-yl ) [ 1 , 1 ' -biphenyl ] -4-yl ]methyl ]- 

IH-l-ben yay.p pin- ^i^R^-vn-butanamide 

A solution of 50mg (O.OSOmmol) of 3-amino-3- 
methyl-N-[2 . 3.4, 5-tetrahydro-2-oxo-l-C [2 ' -(ll-tetra- 
zol-5-yl) [1 . 1 •-biphenyl]-4-yl]methyl]-lH-l-benzazepin- 
3(R)_yl]_butanamide tr if luoroacetate (Example 1) in 
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ZmL of methylene chloride at room temperature was 
treated with 0.017mL of triethylamine (12mg. 
0.12mmol. 1.5eq) followed by O.OZlmL of 
di-t-butyl-dicarbonate (20mg, 0.091mmol, l.le<i). The 
mixture was stirred for 14 hours then all volatiles 
were removed under vacuum. The residue was purified 
by medium pressure liquid chromatography on silica, 
eluting with ethyl acetate/acetonitrile/methanol 
(9:1:. 5) to afford 42mg of product <0.069mmol. 
86%) NMR (200MHz, CD3OD) : 1.25 (s.6H), 1.45 

<s.9H). 2.0 (m.lH), 2.2-2.6 (m,5H). 4.32 (m.lH). 4.78 
(d.l4Hz.lH). 5.26 (d.l4Hz.lH). 6.97 (d.8Hz.2H), 
7.10-7.35 (m.6H). 7.40-7.60 (m.4H). FAB-MS: 
calculated for C34H39N7O4 ^09: found 610 (M+H. 22%). 

3-Amino-3-methyl-N-C2 .3,4. 5-tetrahydro-2-oxo- 
1-C [2 • -<l-methyltetrazol-5-yl) CI . 1 ' -biphen- 
yl]_4-yl3methyl]-ia-l-benzazepin-3(R)-yl]- 

A solution of 42mg (0.070mmol) of the 
intermediate obtained in Step A in 2mL of methylene 
chloride at room temperature was treated with a 
diethyl ether solution of diazomethane until a yellow 

25 color persisted. Glacial acetic acid (0.2mL) was 
added and all volatiles removed under vacuum. The 
residue was redissolved in 2mL of methylene chloride 
and treated with O.lmL of anisole followed by 0.5mL 
of trifluoroacetic acid. After two hours at room 

30 temperature, all volatiles were removed under vacuum 
and the residue purified by reverse phase HPLC on 
r IP. elutine with methanol/0.1% aqueous 
tafiuoroacelic acid (linear gradient; 75i methanol 
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increased to 857„ methanol over ten minutes). Two 
components were isolated: the title compound elutes 
first and 26mg (0 . 041inmol , 59%) was thus obtained. 
This was followed by the N2 isomer (8mg, 0.013mmol, 
18%) described in Example 17. NMR (200MHz, 

CD3OD): 1.33 <s,3H), 1.37 <s,3E), 2.0-2.6 (m,6H). 
3.13 (s,3H). 4.34 (dd ; 7 . IIH2 ; IH) . 4.77 (d.l4Hz.lH). 
5.37 (d,14Hz,lH), 6.98 (d,8Hz,2H), 7.1-7.4 <m,6H), 
7.5-7.8 <m,4H). FAB-MS: calc . for C30H33N7O2 523; 
found 524 (M+H,100%). 

Example 17 

3-Amino-3-methyl-N-[2 ,3 ,4,5-tetrahydro-2-oxo-l-CC2•- 
(2-methyltetrazol-5-yl)[l,l•-biphenyl]-4-yl3methyl3- 
ll-l-benzazepin-3<R)-yl]-butanaiiiide , mono(trif luoro- 

acetate) 

The title compound was obtained from 3-amino- 
3-methyl-N-[2 , 3 ,4,5-tetrahydro-2-oxo-l-CC2 ' -(IH- 
tetrazol-5-yl) [1, l'-biphenyl]-4-yl]methyl]-lfi-l-benz- 
azepin-3(R)-yl]-butanamide trif luoroacetate (Example 
1) by the procedures described in Example 16. % 
NMR (200MHz, CD3OD) : 1.32 (s,3H). 1.36 (s,3H), 

2.0- 2.6 (m,6H), 4.21 (s.3H), 4.37 (dd ; 8 , 12Hz ; IH) , 
4.87 (d.lSHz.lH), 5.22 (d.lSHz.lH). 7.00 (d.8Hz,2H), 

7.1- 7.6 (m,9H), 7.69 (d,8Hz,lH). FAB-MS: calc. for 
C30H33N7O2 523; found 524 (M+H,100%)- 
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Example 18 

3-(2-Benzyl03cyethyl)ainino-3-methyl-N-[2, 3 , A.S-tetra- 
hydro-Z-oxo-l-C [2 . -(lH-tetra2ol-5-yl ) [1 . 1 ' -biphenyl3-4 
-yl]methyl]-ia-l-benza2epin-3(R>-yl]-butaiiamide , mono- 

(fri^'tiiof Qaretate) ^ 

TO a Stirred solution of 50mg (0 . OSOmmol) 
3-amino-3-methyl-N-[2 .3.4, 5-tetrahydro-2-oxo-l-C [2 • - 
(lH-tetrazol-5-yl ) CI . 1 ' -biphenyl]-4-yl]methyl3-lH-l- 
benzazepin-3(R)-yl3-butanamide trif Itioroacetate 
(Example 1) in 3mL of absolute methanol was added 
0.022mL (16mg. 0.16inmol. 2eq) of triethylamine 
followed by 120mg of powdered 3A molecular sieves. 
To this stirred mixture was added a solution of 
0 012mL C12mg. O.OSmmol. leg) of benzyloxyacetal- 
dehyde (prepared from 2.3-fi-isopropylideneglycerol by 
the method of Shiao.et al, Synth. Comm., 18. 359 
(1988)) in 2mL dry methanol. The pH of the reaction 
mixture was adjusted to 7.5 (paper) by the addition 
of triethylamine and trif luoroacetic acid and was 
stirred for two hours. To this was added 0.48mL of a 
IM solution of sodium cyanoborohydride in 
tetrahydrofuran (0.48mmol. 6eq) . The reaction 
mixture was stirred at room temperature for 24 hours 
then filtered and the filtrate treated with 2mL of 
glacial acetic acid. After concentration under 
vacuum, the residue was purified by reverse phase 
HPLC on C-18. eluting with methanol/ 0.17. aqueous 
trifluoroacetic acid (linear gradient: 607. methanol 
^° increased to 80% methanol in V minutes) to afford 

35mg (0.046mmol. 58%) of the title compound. H NMR 
(200MHZ. CD3OD): 1.34 (S.3H), 1.36 (s,3H). 2.0-2.6 



20 



25 
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(m,6H), 3.20 (t,5H2,2H), 3.70 (t,5H2,2H), 4.38 
(dd;7,llH2;lH). 4.52 (s,2H), 4.93 (d,15H2,lH). 5.11 
(d,15H2,lH), 6.98 (d,8H2.2H), 7.1-7.3 (maiH), 
7.4-7.6 (m,4H). FAB-MS: calc. for C38H41N7O3 643; 
found 644 (M+H.100%). 

Example 19 

3- ( 2-hydroxyethyl )amino-3-methyl-N- [2 ,3,4, 5-tet ra- 
hyd r 0-2-0x0-1- C C 2 ' - ( IH-tet r azol-S-yl ) [ 1 , 1 ' -biphenyl ] - 

4- yl]methyl]-lH-l-benza2epin-3(R)-yl]-bTitanamide , 
trif luoroacetate 

A solution of 12mg (0.016mmol) of 3-<2- 
ben2yloxyethyl)amino-3-methyl-N-[2 , 3 , 4, 5-tet^ahydro- 
2-oxo-l-[ [2 ' -(iHtetrazol-S-yl) [1 . 1 ' -biphenyl]-4-yl]- 
methyl]-lH-l-be^2a2epin-3 (R)-yl]-b\itanamide 
trif luoroacetate (Example 18) in 12inL of absolute 
methanol was hydrogenated at room temperature and 
40psi over 30% Pd/C for 24 hours. The mixture was 
filtered through Celite and the filtrate concentrated 
under vacuum. The residue was purified by reverse 
phase HPLC on C-18 , eluting with methanol/0.1% 
aqueous tr if luoroacetic acid (linear gradient: 60% 
methanol increased to 80% methanol in 10 minutes) to 
afford 6.3mg (0.0094mmol, 59%) of the title 
compound. NMR (200MH2, CD3OD) : 1.35 (s^3H), 

1.38 (s,3H). 2.0-2.6 (m,6H), 3.09 (t,5Hz,2H), 3.73 
(t,5Hz,2H). 4,33 (dd ; 7 , IIH2 ; IH) , 4.90 (d.lSHz.lH), 
5.13 (d,15H2,lH), 7.00 (d,8Hz,2H), 7.1-7.4 (m,6H), 
7.5-7.7 (m.4H), FAB-MS: calculated for C31H35N7O3 
553; found 554 (M+H,100%). 
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3-<2-Hydroxyethyl)amino-3-!nethyl-N-[2 ,3,4, 5-tetra 
hydro-2-oxo-l-C [2 ' -Cl-(2-hydroxyethyl)-tetrazol-5- 
yl] CI . l'-biphenyl]-4-yl]methyl]-lH-l-ben2a3epin-3(R)- 
yi 1-TT»i-aTian ^>^» TnnnQ(trif1iioroar.fft»1:g) 

<;^.sp A : 3-(2-Benzyloxyethyl)ainino-3-methyl-N- 

L2 3,4, 5-tetrahydro-2-oxo-l-CC2 ' -Cl-(2- 
'° hydroxyethyl)-tetra30l-5-yl]Cl.l'-biphenyl]- 
4-yl]me1:hyl]-lH-l-benza2epin-3(R)-yl]-bTitan- 

3- ( 2-Benzyloxyetliyl ) amino-3-methyl-N- 
[2 3,4, 5-tetrahydro-2-oxo-l- 112 ' -C2-(2- 
hydroxyethyl)-tetrazol-5-yl] d . 1 ' -biphenyl]- 

4- yl]methyl]-lH-l-benzazepin-3(R)-yl]-btitan- 

ffnjj ^f- moT r^?<t^^^l^<^^'"^<''^^^"tg^ 

TO a solution of 40ing <0.053inmol) of 3-(2- 

20 benzyloxyethyl)aMino-3-methyl-N-C2 . 3 . 4, 5-tetrabydro-2- 
oxo-l-C[2'-(lH-tetrazol-5-yl)Cl.l'-biphenyl]-4-yl]- 
methyl]-lB-l-benzazepin-3(R)-yl3-butanaiiiide 
mono(trifluoroacetate) (Example 18) in 3mL of 
methanol was added a catalytic amount of pyrxdinium 

„ p-toluenesulfonate. Ethylene oxide was bubbled 

through the solution for five minutes; the flask was 
capped tightly and the solution stirred at room 
temperature for 24 hours. All volatiles were removed 
under vacuum and the residue purified by reverse 
phase HPLC on C-18. eluting with methanol/0. U 
aqueous trif luoroacetic acid (linear gradient: 60% 
methanol increased to 857, methanol in 10 minutes) to 
afford IBmg (0.022mmol, 42%) of the Nj. product 
followed by 6mg (0.0075mmol. 14%) of the N2 
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product. NMR <200MH2. CD3OD): 1.35 (s,3H), 1.38 

(s,3H), 2.0-2.6 (in,6H). 3.22 (t,5Hz.2H). 3.54 (m.AH). 
3.71 (t,5Hz,2H), 4.37 (dd : 7 .llHz ; IH) , 4.55 (S.2H). 
4.86 (d.lSHz.lH), 5.22 (d.lSEz.lH). 6.95 (d.8Hz,2H), 
7.1-7.4 (m.llH). 7.5-7.8 <m,4H). FAB-MS: calc . for 
C40H45N7O4 687; found 688 <M+H,1007.). 

<;t,ep B: 3-(2-Hydroxyethyl)amino-3-methyl-N-[2,3 ,4.5- 
tet^ahydro-2-oxo-l-[[2'-[l-(2-hydroxyethyl)- 
tet razol-5-yl] [1.1' -biphenyl]-4-yl ]methyl] - 
lH-l-benzazepin-3(R)-yl]-butanamide. mono- 

<'<-rifluo rnaretate> . ^ 

A solution Of 18mg (0.022niinol) of the Nl 
intermediate obtained in Step A in methanol was 
hydrogenated at room temperature and 40psi over 307. 
Pd/C for 24 hours. The mixture was filtered and 
concentrated under vacuum. The residue was purified 
by reverse phase HPLC on C-18 , eluting with 
methanol/ 0.17. aqueous trif luoroacetic acid (linear 
gradient: 55% methanol increased to 85% methanol in 
10 minutes) to afford 12mg <0.017mmol, 75%) of the 
title compound. NMR (200MHz, CD3OD): 1.35 

<s.3H), 1.38 (8,3H), 2.0-2.6 (ra.6H). 3.09 (t,5Hz.2H), 
3.56 (br S.4H). 3.73 <t.5Hz.2H). 4.32 (dd ; 8 . 12H2 ; IH) . 
4.81 (d.l5Hz,lH). 5.28 (d.l5Hz,lH), 7.00 (d.8Hz.2H). 
7.1-7.3 (m,6H), 7.-7.7 (m.4H). FAB-MS: calc . for 
C33H39N7O4 597; found 598 (M+H,100%). 
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Example 21 



3-(2-Hydro2yethyl)amino-3-methyl-N-C2 , 3 , 4,5-tet^a- 
hyd^o-2-oxo-l- [ [ 2 ■ - [2-( 2-hydroxyethyl )-t etrazol-S- 
yl] d , 1 ' -biphenyl]-4-yl]methyl]-lE-l-ben2a2epin- 
^^TtWvl ^- ^ 11^-aT.a^n^de mono(tri f inoTpacetatg) 

S^-ep A: 3-(2-Benzyloxyethyl )amino-3-methyl-N- 
[2 , 3 , 4, 5-tetrahydro-2-oxo-l-[ [2 ' -[2-(2- 
hydroxyethyl)-tetrazol-5-yl] CI . 1 ' -biphenyl]- 
4-yl]methyl]-ia-l-benzazepin-3<R)-yl3-butan- 

atnide. monoCtrif l yprffagetate") 

Prepared from 3-(2- benzy loay ethyl )amino-3- 
methyl-N-C2 ,3.4, 5-tetr ahydro-2-oxo-l-C 12 • -ClH-tetra- 
zol-5-yl3 [1 , 1 ' -biphenyl]-4-yl]methyl]-lg-l-ben2azepin- 
3(R)-yl]-butanamide, mono(trif luoroacetate) (Example 
18) by the procedures described in Example 20, Step 
A. 1h MMR (200MHz, CD3OD) : 1.32 (s,3H), 1.36 
(s,3H), 2.0-2.7 (m,6H), 3.19 (t,5Hz,2H), 3.66 
(t.5H2.2H). 3.88 (t.5Hz,2H), 4.40 (dd ; 8 . 12Hz ;1H) , 
4.50 (S,2H), 4.56 (t,5Hz,2H). 5.02 (br s,2H), 6.99 
(d.8Hz,2H).^ 7.1-7.6 (m.l5H). FAB-MS: calc. for 
C40H45N7O4 687; found 688 (M+H.100%). 

Step B; 3-(2-Hydroxyethyl)amino-3-methyl-N-[2 ,3,4,5- 
tetrahydro-2-oxo-l-[ C2 • -[2-(2-hydroxyethyl)- 
tetrazol-S-yl] [1 . 1 '-biphenyll-A-ylJmethyll- 
lH-l-benzazepin-a (R)-yl]-butanamide , mono- 

<'1-ri f luo rnarptate ) _ 

The title compound was prepared from the 
intermediate obtained in Step A by the procedure 
described in Example 20. Step B. 1h NMR (200MHz. 
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CD3OD): 1.34 (s,3H), 1.37 (S.3H), 2.0-2.7 (m,6H), 
3.08 (t.5Hz,2H). 3.72 (t.5Hz.2H). 3.90 (t.5H2.2H). 
4.35 (dd;8,12H2;lH), 4.59 (t,5Hz,2H), 4.96 
(d.lSHz.lH), 5.10 <d,15Hz,lH), 7.02 (d.8Hz,2H), 
7.1-7.7 (m.lOH). TAB-MS: calc . for C33H39N7O4 
597; found 598 (M+H,677.). 

£xaaiple 22 

3-(2-Hydroxypropyl)ainino-3-methyl-N-[2,3 ,4,5-tet^a- 
hydro-2-oxo-l-C [2 • -(lH-tetrazol-5-yl) [1 , 1 ' -biphenyl]-4 
-yl]methyl3-lH-l-benzazepin-3(R)-yl]-butanamide, mono- 
(trif luo roacetate') 

Step A : 3- ( 2-Benzy loxypropyl )amino-3-methyl-N- 
[2,3,4, 5-tetrahydro-2-oxo-l-CC2 '-(IS- 
tetrazol-S-yl) CI , 1 •-biphenyl]-4-yl3methyl3- 
lH-l-benzazepin-3<R)-yl]-butanaJnide , mono- 

(trif luor oacetate^ 

This intermediate was prepared as a mixture 
of diastereomers (at the carbinol carbon) from 
3-amino-3-methyl-N-[2 , 3 ,4,5-tetrahydro-2-oxo-l-CC2 
( IH-t et r azol-5-yl ) [ 1 , 1 ' -biphenyl ] -4-yl ]methyl ] -11- 1- 
benzazepin-3(R)-yl]-butanamide trif luoroacetate 
(Example 1) and (+/-) 2-benzyloxypropionaldehyde 
[prepared from 3-buten-2-ol by the method of Shiao.et 
al, Synth. Comm.. 13., 359 (1988)] by the procedure 
described in Example 18, Step A. % NMR (200MHz, 
CD3OD): 1.24 (m,3H), 1.34 (m.6H), 2.0-2.6 (m,6H), 
2.93 (dd;9.12Hz;lH), 3.16 (dd ; 3 , 12Hz ; IH) . 3.80 
(m,lH), 4.40 (m,2H), 4.62 (m,2H), 4,8-5.2 (m,2H), 
6.9-7.6 (m,17H). FAB-MS: calc. for C39H43N7O3 
657; found 658 (M+H,1007o). 
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SteE^- 3-(2-Hydroxypropyl)amino-3-methyl-W-C2, 3.4.5- 
tetrahydro-2-oxo-l-CC2'-(ll-tetrazol-5-yl)- 
[11- -biphenyl3-4-yl]methyl]-ll-l-benzazepin- 

The title compound was prepared from the 
intermediate obtained in Step A by the P-^edure 
described in E^ple 19- % NMR (200MHz CDsOD): 
1 20 <d,7Hz.3H). 1.35 (m.6H). 2.0-2.7 <m.6H), 2.75 
,n <m.lH). 3.07 (dd ; 3 . 12Hz ; IH) . 3,91 (m.lH). 4.33 
(dd;8,12H3;lH). 4.9 (m.lH), 5.2 (m.lH). 7.02 
(d.8Hz.2H). 6.9-7.6 (m.l2H). FAB-MS: calc. for 
C32H37N7O3 567: found 568 (M+H,100%). 

Examiple 23 

15 

3-Amino-3-methyl-N-C2 .3.4. 5-tetrahydro-2-oxo-l-C [2 • - 
ri-(2-hydroxyethyl)-tetrazol-5-yl] d . 1 ' -biphenyl]-4- 
yl3methyl]-ia-l-benzazepin-3<R)-yl]-butanamide . mono- 

2Q f -hf i f iuor ^f»rPtate) _- 

Steu A : 3-Amino-3-methyl-N-C2 .3.4. 5-tetrahydro-2-oxo- 
l-CC2'-[l-(2-hydroxyetfcvl)-tetrazol-5-yl]- 
[1.1- -biphenyl3-4-yl]me.hyl]-lH-l-benzazepin- 

2^ TO a solution of 54mg (0.099mmol) of 3-amino- 

3-methyl-N-C2.3.4.5-tetrahydro-2-oxo-l-CC2'-(ia- 
tetr azol-5-yl ) [1 . 1 ' -biphenyl] -4-yl]methyl]-ll-l-benz- 
azepin-3(R)-yl]-butanamide mono(trif luoroacetate) 
(Example 1) in 2mL of methylene chloride was added a 

' catalytic amount of pyridinium p-toluenesulf onate . 

Ethylene oxide was bubbled through the solution for 
five minutes; the flask was capped tightly and the 
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solution stirred at room temperature for 24 hours. 
All volatiles were removed under vacuum and the 
residue purified by reverse phase HPLC on C-18, 

5 eluting with methanol/0. 17. aqueous trif luoroacetic 

acid (linear gradient: 60% methanol increased to 80% 
methanol in 10 minutes) to afford 37mg (0.055mmol, 
56%) of the title compound followed by 15mg 
(0.022mmol. 22%) of the N2 product. NMR (200MHz. 

10 CD3OD): 1.32 (s.SH). 1.36 (s,3H), 2.0-2.6 <m.6H). 

3.55 <m,4H), 4.33 (dd ; 7 , llHz ; IH) , 4.79 (d,14Hz.lH), 
5.31 (d.l4Hz,lH). 6.99 (d,8Hz.2H). 7.1-7.3 (m,6H). 
7.5-7.8 (m,4H). FAB-MS: calc. for C31H35N7O3 553; 
found 554 (M+H.100%). 

15 

Ezanple 24 

3-Amino-3-methyl-N-[2 ,3,4, 5-tetrahydro-2-oxo-l-C [2 • - 
[2-(2-hydroxyethyl)-tetrazol-5-yl] [ 1,1' -biphenyl]-4- 

20 yl]methyl]-lH-l-benzazepin-3(R)-yl]-butanamide, mono- 

(♦•rif luoroacetate) 

The title compound was prepared from 
3-amino-3-methyl-N-[2 ,3.4. 5-tetrahydro-2-oxo-l-[ [2 ' - 
(lH-tetrazbl-5-yl ) [1 . 1 •-biphenyl3-4-yl]methyl]-ll-l- 

25 benzazepin-3(R)-yl]-butanamide mono(trif luoroacetate) 
(Example 1) by the procedure described in Example 
23. NMR (200MHz, CD3OD) : 1 . 33 (s . 3H) , 1 . 36 

(S.3H), 2.0-2.6 (m.6H), 3.90 (t,5Hz.2H). 4.37 
(dd:8.12Hz;lH), 4.60 (d.5Hz,2H), 4.91 (d.l5Hz,lH), 

30 5.17 (d,15Hz.lH). 7.01 (d,8Hz.2H). 7.1-7.6 (m,9H), 
7.75 (d,7H2,lH). FAB-MS: calc . for C31H35N7O3 
553; found 554 (M+H,100%). 
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Example 23 



2-Amino-N-C2.3.4.5-tetrahydro-2-oxo-l-CC2'-<lH-tetra- 
zol-5-yl) CI . 1 ' -biphenyl]-4-yl]methyl]-ll-l-benzazepin- 



SteE_A: 3-t-Butoxycarbonylamino-N-[2 ,3,4, 5-tetra- 

TO a solution of 169mg (0.965 mmol) of 
" N-(t-butoxycarbonyl) glycine in ZmL of methylene 

chloride at room temperature was added 222mg (1.158 
mmol 1.2eq) of l-(3-dimethylaminopropyl)-3-ethyl- 
carbodiimide hydrochloride, llmg (0.09mmol. O.leq) of 
4-dimethylaminopyridine and 170mg (0.97 mmol. leq) of 
3-amino-2 .3.4. 5-tetr ahydro-lH-Cl]benzazepin-2-one 
(Example 1, Step A). The reaction was stirred at 
room temperature for 3 hours. The reaction was then 
quenched by the addition of 5mL of IH aqueous 
hydrochloric acid, and the aqueous phase extracted 
with methylene chloride (2x5mL). The combined 
organic phases were dried over magnesium sulfate, 
filtered and the solvent removed under vacuum. The 
residue was purified by flash chromatography on 
„ silica gel. eluting with ethyl acetate, to afford 
218mg (0.65mmol, 68%) of the product. NMR 
(200MHz. CDCI3): 1.43 (S.9H). 1.96 (m.lH), 2.83 
(m.3H>. 3.81(dq;2.8Hz;2H). 4.54 (m.lH). 5.21 
(t.3Hz.lH). 7.15 (m.4H). 7.84 (br S.IH). FAB-MS: 
3, calculated for C17H23N3O4 333; found 334 (M.H.43/.)- 
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Step B : 2-t-Butoxycarbonylamino-N- [2 ,3,4, 5-tetr a- 
hydro-2-oxo-l-[[2'-[N-(triphenylmethyl)- 
tetra2ol-5-yl]Cia'-biphenyl]-4-yl]methyl]- 

lH-l-benzA appin-3-vn-acetamide 

Prepared from the intermediate obtained in 
Step A and N-triphenylmethyl-5-[2-(4 ' -bromomethyl- 
biphen-4-yl)] tetrazole by the procedure described in 
Example 1, Step K. NMR (200MHz, CDCI3): 1.26 

<s,9H), 1.81 (m.lH), 2.48 (m.3H), 3.80 (dq ; 3 , 9Hz ; 2H) . 
4.50 (m,lH), 4,72 (d,7Hz,lH), 5.10 (d,7H2,lH), 
6.9-7.6 (m,26H), 7.96 (m,lH). 

Step C : 2-t-Butoxycarbonylamino-N-C2 ,3,4, 5-tetra- 

hydro-2-oxo-l-[ [2 • -( lH-tetrazol-5-yl) [1 , 1 • - 
b i phenyl ] -4-yl ]methy 1 ] -Ig-l-benzazep in-3-y 1 ] - 

fi^<;;f>1-aTnidf> _ 

323mg (0.43mmol) of the intermediate 
obtained in Step B was dissolved in ImL of glacial 
acetic acid and ImL of water was added dropwise with 
stirring. The reaction mixture was stirred at room 
temperature for 16 hours then solvents were removed 
under vacuum and the residue purified by flash 
chromatography on a silica gel column, eluting with 
ethyl acetate to afford 109mg (0.196mmol, 46%) of the 
product. NMR (200MH2. CDCI3): 1.38 (s,9H), 1.97 

(m,lH), 2.55 (ra.3H), 3.65 <m,2H), 4,50 (m.lH), 4.85 
Cd,15Hs,lH), 5.05 (d,16Hz,lH), 5,51 (br S.IH) 
6.95-7.95 <m,llH), 7.83 (d,3Hz,lH). 

Step D : 2-Amino-N-[2 , 3,4, 5-tetrahydro-2-oxo-l-[ [2 ' - 
(lH-tetra20l-5-yl) [1 , 1 ' -biphenyl]-4-yl]- 
methyl]-lS-l-ben2azepin-3-yl]-acetamide , 
hydrochloride 
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The intermediate obtained in Step C (109nig, 
0.196inmol) was dissolved in 2mL of methanol and 
treated with O.lmL of concentrated hydrochloric 
acid. The reaction mixture was stirred at room 
temperature for 16 hours then solvents were removed 
under vacuum and the residue redissolved in water and 
washed with ethyl acetate. The aqueous layer was 
separated and the solvent removed under vacuum to 
yield 87mg (0.17mmol. 88%) of the title compound. 
Ifi NMR ( 200MHz, CD30D> : 2.10 (m.lH), 2,48 <m,3H), 
3.68 <s,2H). 4.37 (m.lH), 4.84 (d.l^Hz.lH). 5.22 
(d.l4H2.1H), 6.9-7.7 (m,12H). FAB-MS: calculated 
for C26H25N7O2 ^^"7' <M+H,100%). 

EZAMPUB 26 

4-Amino-N-C2 , 3 , 4. 5-tetrahydro-2-oxo-l-C [2 • -(IH-tetra- 
3ol_5_yl ) [1 , 1 • -biphenyl]-4-yl]methyl3-ia-l-benzazepin- 
^-yn-bu<-aTiamide - hydrochloride 

Step A : 4-t-But03cycarbonylamino-N-C2 ,3,4, 5-tetra- 

bvdro-2-o-»rn-lH-l-b ffr^fl^g pin-3-vn-butanamide 
Prepared from 3-amino-2,3,4,5-tetrahydro-lS- 
Cl]benzazepin-2-one (Example 1, Step A) and 4-(t- 
butoxycarbonylamino)butyric acid by the procedure 
described in Example 25. Step A. NMR (200MHz, 

CDCI3): 1.42 <s.9H), 1.7-2.1 (m,3H), 2.24 
(t.5Hz,2H), 2.58-3.29 (m,5H). 4.57 (m,lH). 4.86 (br 
s.lH). 7-0-7.3 (m.4H), 8.32 (s.lH). FAB-MS: 
calculated for C19H27N3O4 361; found 362 (M+H,60%). 
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Step B : 4-t-Butoxycarbonylainino-N-[2 ,3,4, 5-tetra- 
hydro-2-oxo-l-[[2'-CN-(triphenylmethyl)- 
tetrazol-5-yl] [1 . 1 '-biphenylD-A-ylJmethylD- 
llJ^^lifiliaaafiEiJl^lriXlJ^Jsilj:^ 

Prepared from the intermediate obtained in 
Step A and N-triphenylmethyl-5-[2-<4'-bromomethyl- 
biphen-4-yl)] tetrazole by the procedure described in 
Example 1. Step K. NMR (200MHz, CDCI3): 1.42 

(S.9H). 1.78 (m.3H). 2.20 <t.5Hz,2H). 2.2-2.7 <m.2H), 
3.13 <m.2H), 4.46 (m.lH), 4.70 (d,14Hz,lH), 5.10 
(d,14Hz,lH). 6.64 (d.7Hz,lH), 6.8-7.5 (m.26H), 7.85 
(m.lH). 

Step C : 4-t-Butoxycarbonylamino-N-[2,3 ,4,5-tet^a- 
hyd^o-2-oxo-l-C [2 • -( lH-tetrazol-5-yl ) [1 , 1 ' - 
biphenyl]-4-yl]methyl]-ll-l-benzazepin-3-yl]- 

hntanamide _ 

The intermediate obtained in Step B (349mg, 
0.40mmol> was dissolved in 5mL of methanol and 
hydrogenated at room temperature and one atmosphere 
over 70mg of 207. Pd(0H)2/C for 16 hours. The 
reaction mixture was filtered through Celite and 
solvent removed under vacuum. The exude product was 
purified by flash chromatography on silica, eluting 
with 10% methanol /ethyl acetate to afford 168mg 
(0.28mmol, 717o) of product. NMR (200MHz, 

CD3OD): 1.41 (S.9H), 1.72 <m,2H). 2.0-2.6 (m,6H). 
3.24 (t,7Hz,2H), 4.32 (m.lH), 4.85 (d,14Hz,lH), 5.20 
(d,14Hz.lH), 6.9-7.7 <m.l2H). 
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Step D : 4-Amino-N-C2,3 , 4,5-tetrahydro-2-oxo-l-CC2 '- 
(lH-tetra2ol-5-yl)[l . I'-b i phenyl ]-4-yl]- 
me t hy 1 3 - IS- l-benzazepin-3-yl] -bu t anami d e , 

^Y':^^'?^^^^o^^de 

The title compound was prepared from the 
intermediate obtained in Step C by the procedure 
described in Example 25, Step D. % NMR C200MH2, 
CD3OD): 1.8-2.6 (m, H), 2.96 (t,6Hz,2H). 4.30 
(m.lH). 4.88 (d,15Hz.lH), 5.25 <d.l5Hz,lH). 6.9-7.4 
<m.8H), 7.5-7.7 (m.4H). FAB-MS: calculated for 
C28H29N7O2 *95; found 496 <M+H.1007o). 

£zainple 27 

2-Amino-2-methyl-N-C2 .3,4, 5-tetrahydro-2-oxo-l-C [2 • - 
(lH-tetrazol-5-yl) [1 . 1 •-biphenyl]-4-yl]methyl]-lH-l- 
frffT^!?iaze yi T T-'^-yn- P r^p«^ainidf» . hvdrOCblPgide _ 

Step A : 2-Ct-Butoxycarbonylamino )-2-methyl-N-[2 , 3 , 4 , • 
5-tetrahydro-2-oxo-lH-l-benzazepin-3-yl3- 



Prepared from 2-(t-butoxycarbonylamino)-2- 
methylpropanoic acid and 3-amino-2 , 3 , 4 , 5-tetrahydro- 
lH-[l]benzazepin-2-one (Example 1, Step A) by the 
procedure described in Example 25. Step A. NMR 
(200MHz, CDCI3): 1.38 (S.12H). 1.44 (s.3H), 1.90 
(m.lH). 2.5-3.0 (m.3H). 4.45 (m.lH), 5.10 (s.lH). 
.6.97 (m.lH). 7.20 (m.3E), 8.45 (s.lH). 
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step B : 2-<t-Butoxycarbonylamino)-2^aethyl-N-[2,3 ,4,- 
5-tetrahydro-2-oxo-l-C [2 ' -[N-(triphenyl- 
methyl )-tetrazol-5-yl] [1,1' -biphenyl]-4-yl]- 

methvn-lH-l-benz a2epin-3-vn-propanamide 

Prepared from the intermediate obtained in 
Step A and N-triphenylmethyl-5-C2-(4'-bromomethyl- 
biphen-4-yl)] tetrazole by the procedure described in 
Example 1, Step K. NMR (200MHz, CDCI3): 1.42 

(s,9H), 1.43 (S.3H), 1.47 <s,3H), 1.75 (m.lH), 
2.2-2.7 (m.3H). 4.45 (m,lH), 4.71 (d.l4Hz.lH), 5.10 
(d,14Hz,lH), 6.9-7.5 (m,26H), 7.87 (m.lH). 

Step C ; 2-(t-butoxycarbonylamino)-2-methyl-N-[2,3 ,4,- 
5-tetrahydro-2-oxo-l-C[2'-<lH-tetrazol-5-yl)- 
[l , 1 • -biphenyl]-4-yl]methyl]-lH-l-benzazepin- 

3 -vl 1 -p r opanami d e 

Prepared from the intermediate obtained in 
Step B by the procedure described in Example 26, Step 
C. NMR <200MHz. CD3OD): 1.34 (s,6H), 1.40 

(s,9H), 1.95 (m.lH), 2.44 (m,3H), 4.30 (m,lH), 4.77 
(d.l4Hz,lH). 5.26 (d.l4Hz.lH), 6.9-7.7 (m,12H). 
FAB-MS: calculated for C33H37N7O4 595; found 596 
(M+H,40^). 

Step D : 2-Amino-2-methyl-N- [2.3,4, 5-tet rahydro-2-oxo- 
l-[[2'-(lH-tetrazol-5-yl)[l.l'-biphenyl]-4- 
yl]methyl]-lS-l-benzazepin-3-yl]-propanamide, 

hydrochloride 

The title compound was prepared from the 
intermediate obtained in Step C by the procedure 
described in Example 25, Step D. ^H-NMR (200MHz, 
CD3OD): 1.50 (s,3H). 1.62 (s,3H), 2.2-2.7 (m.4H). 
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4.32 (m,lH). 4-85 (d.l^Hs.lH). 5.17 (d,14Hz,lH), 
6.9-7.7 (m,12H>. FAB-MS: calculated for C28H29N7O2 
495; found 496 (M+H,100%). 

Example 28 

6-Amiiio-N-C2 .3,4. 5-tetrahydro-2-oxo-l-C [2 • -(IH-tetra- 
30l-5-yl)Cl.l'-biphenyl]-4-yl]inethyl]-lH-l-benza2epxn- 

^-Yll-hey aTiflniiHe. hvdrochlor id? 

S££E_A: 6-t-Butoxycarbonylamino-N-C2 ,3.4, 5-tetra- 

l,y> ^^^-?-^^n-lH-l -^«■"^■^r■Pn^I1-?-v^^-^ftyanaInide 
Prepared from 6-(t-butoxycarbonylamino)- 
hexanoic acid and 3-amino-2, 3 . 4. 5-tetrahydro-lH- 
[l]benzazepin-2-one (Example 1. Step A) by the 
procedure described in Example 25. Step A. -^H HMR 
(200 MHZ. CrCl3>: 1.2-1.7 (m.l4H). 1.92 (m.2H). 2.16 
(t 5H2.2H). 2.5-3.1 (m.6H>. 4.53 (m,2H), 6.54 
,0 (d;7Hz.lH). 6.96 (m.lE). 7.18 (m.3H). 8.00 (^.IH). 

FAB-MS : calculated for C21H31N3O4 389; found 390 
(M+H.187.). 

Step B : 2-t-Buto3cycarbonylamino-N-C2 .3,4, 5-tetra- 
hydro-2-o3co-l-C [2 • -CN-(tr iphenylmethyl)- 
tetrazol-5-yl] [1 , 1 ' -b i pheny 1 3 -4-yl] methyl] - 

lTT-1-^Pn2 p-^«>r^'"-3-yn-^f^^"^°^^^Q ■ — 

Prepared from the intermediate obtained in 
Step A and N-triphenylmethyl-5-C2-(4'-bromomethyl- 
biphen-4-yl>] tetrazole by the procedure described m 
Example 1. Step K. NMR (200MHz . €0013) : 1.1-1.9 
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<m.l6H). 2.15 (t,5H2,2H). 2.2-2.7 (m,3H), 3.07 
(q,6Hs.2H), 4. 49 <m.2H), 4.70 (d.l4Hz,lH). 5.11 
<d.l4Hs,lH). 6.49 (d,8Hz.lH), 6.8-7.5 (m,26H), 7.86 
(m.lH). 

Step C : 2-t-Butoxycarbonylainino-N-C2 .3,4, 5-tetra- 

hydr 0-2-0X0-1- [ [ 2 • - ( IH-tet razol-5-yl ) [ 1 , 1 ' - 
biphenyl]-4-yl]methyl]-ll-l-benzazepin-3-yl] 



Prepared from the intermediate obtained in 
Step B by the procedure described in Example 26, Step 
C. NMR (200MHz, CD3OD) : 1.1-1.7 (m,16H). 

2.0-2.6 (in,5H). 2.98 (t.2H). 4.32 (m.lH). 4.81 
<d,16Hz,lH), 5.22 (d,16Hz,lH), 6.95 (in.2H). 7.23 
<in.6H), 7.52 (in,4H). FAB-MS: calculated for 
C35H41N7O4 623; found 646 (M+Na,45%). 
step D : 2-Amino-N-C2 .3,4, 5-tetrahydro-2-oxo-l-C [2 ' - 
(lH-tetrazol-5-yl)[l.l'-biphenyl3-4-yl]- 
methyl3-ll-l-benzazepin-3-yl]-hexanamide, 

!^Y<l7:"^^l°^^^de . 

The title compound was prepared from the 
intermediate obtained in Step C by the procedure 
described in Example 25. Step D. NMR (2OOMH2. 

25 CD3OD): 1.88 (m.2H). 1.63 (m.4H) 2.0-2.7 (m.6H), 

2.90 (br S.2H). 4.31 (m.lH), 4.86 <d.l4Hz.lH), 5.17 
(d.l4Hz.lH). 6.98 (d.8Hz.2H), 7.22 (m,6H). 7.56 
(m,4H>. TAB-MS: calculated for C30H33N7O2 523; 
found 524 (M+H,1007,). 



30 
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Ezample 29 



l.Amino-H-[2 .3,4, 5-tetrahydro-2-o.o-l-C U ' -<lH-tetra- 
zol-5-yl) CI , 1 • -biphenyl]-4-yl]methyl3-lS-l-benzazepxn- 

nrrlnhr-r r ^ri^nvranii dP , hydrprM oxxde 

qtet) A- l-t-BiH:oxycarbonyIamino-N-[2.3.4,5-tetra- 
hydro-2-oxo-lH-l-benzazepin-3-yl]-cyclo- 

}^ Pir ^ne c ? i- ^Q-gami d e ^ 

■° Prepared from l-Ct-butoxycarbonylamino)- 

cyclohexanecarboxylic acid and 3-amino-2 3 . 4 . 5- 
tetrabydro-lS-Cnbenzazepin-2-one t> 
by the procedure described in Example 25 Step 
^3 NMR (200«Hz. Cr,Cl3): 1-1-2.2 ^-'^f >;^^-°\ ^'^^ ' 

2.50 (m.2H). 4.55 (m,lH). 6.9-7.2 ^«>^ J^^^^^^, ^ 
calculated for C,2H3iN30, 401; found 402 (M.H.40%). 

StecB • l_t-Butoxycarbonylamino-N-C2 . 3 , 4. 5-tetra- 
hydro-2-oxo-l-CC2'-CN-(triphenylmethyl)- 
20 tetrazol-5-yl-":i , 1 ' -biphenyl] -4-yl]methyl]- 

.x^-1-Kp^^azeL .-3-yl l-ryr.3.oli^T Fi Tipr a Tho?gpi4g 
Prepared from the intermediate obtained m 
Step A and N-triphenylmethyl-5-C2-<4.-bromomethyl- 
„ biphen-4-yl)] tetrazole by the procedure descrxbed xn 

ExLple 1. Step K. 1h NMR <^°°«^^'/f/^^ '''f 

19H), 2.20 (m.4H), 4.45 (m.lH). 4.67 (s.lH . 4.72 
l::i3Hz:iH), 5.O6 (d.l3Hz.lH), 6.8-7.5 <m.26H), 7.86 
(m,lH) . 

Step C- l_t-Butoxycarbonylamino-N-C2.3.4.5-tetra- 

hydro-2-oxo-l- [ [2 ■ - ( lH-tetrazol-5-yl ) [ 1 . 1 ' - 
biphenyl]-4-yl]methyl]-lH-l-benzazepin-3-yl] 
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Prepared from the intermediate obtained in 
Step B by the procedure described in Example 26, Step 
C. NMR (200MH2, CD3OD) : 1.2-1.9 (m,19H), 2.00 

(br s,2H), 2.53 (m.3H), 4.40 (m.lH). 4.86 
(d,14Hz.lH). 5.34 (d,14Hz,lH), 6.81 (br s.lH), 
7.0-7.5 (m.8H), 7.60 <m,4H). FAB-MS: calculated for 
C35H41N7O4 635; found 636 (M+H,207O. 

Step D : l-Aiiiino-N-[2 ,3,4. 5-tetrahydro-2-oxo-l-[ [2 ' - 
( IH-tet razol-5-yl ) [1 , 1 • -biphenyl]-4-yl]- 
methyl]-ll-l-benzazepin-3-yl]-cyclohexane- 

carboxam ide. hydrochloride _ 

The title compound was prepared from the 
intermediate obtained in Step C by the procedure 
described in Example 25, Step D. NMR (200MHz, 

CD3OD): 1.6-2.4 (m.8H), 2.28 (m,4E), 2.62 (m,2H), 
4.42 (m.lH), 4.96 (d.lSHz.lH). 5.26 (d.lSHz.lH), 
7.0-7.5 <m,8H), 7.64 <m,4H). FAB-MS: calculated for 
C31H33N7O2 535; found 536 <M+H,100%). 

Example 30 

2(S) , 6-I)iamino-N-[2 ,3,4, 5-tetrahydro-2-oxo-l-C [2 • - 
( IH-t etrazol-5-yl ) [ 1 , 1 ' -biphenyl]-4-yl ]methyl ]-lH-l- 
henzazeT>jn-3-vn- bf>xanamide. dihvdrOChlQr ide 

Step A: 2(S) , 6-Di-(t-butoxycarbonylamino)-N-C2 , 3 , 4, 5- 
tetrahydro-2-oxo-lH-l-benzazepin-3-yl]-hexan- 

amide . 

Prepared from Na.Ne"*^^^^"^"^^^^*^^®'^^-''-'^" 
L-lysine and 3-amino-2 , 3 , 4 , 5-tetrahydro-lH-[l]benza- 

zepin-2-one (Example 1, Step A) by the procedure 
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described in Example 25. Step A. NMR (ZOOMHz. 

CDCI3): 1.2-2.1 <m.24H). 2.6-3.3 (in.6H). 4-20 

(n,lH). 4.62 (m.2H). 5.26 (m.lH). 7.0-7.4 

FAB-MS: calctilated for C26H40N4O6 504: found 505 

(M+H,207.)- 

StesB • 2<S) , 6-Di-(t-butoxycarbonylamino)-N-[2 , 3,4,5- 
tetrahydro-2-oxo-l-C[2'-CN-(triphenylmethyl)- 
tetrazol-S-yl] [1 . 1 ' -biphenyl]-4-yl]methyl]- 
-h«>n2a7 »r^ y.-'^-vil -hPxanamidg 



Prepared from the intermediate obtained in 
Step A and N-triphenylmethyl-5-C2-(4.-bromomethyl- 
biphen-4-vl)D tetrazole by the procedure descrxbed xn 
,5 Example 1. Step K. NMR (200mz. CDCI3): l-« 

(s 18H). 1.60 (m.2H). 1.79 (m,2H), 2.42 Cm.4H>. 3 10 
(m 4H), 4.09 (m,lH), 4.42 (m,lH). 4.60 (d,13Hz.lH). 
5.17 <d.l3H2.1H). 6.8-7.5 (m.26H), 7.85 (m.lH). 

StevC' 2<S) , 6-Di-(t-butoxycarbonylamino)-N-C2,3 ,4,5- 
20 i^-^^- ^^^^^i^y^^o_2_oxo-l-CC2'-<lH-tetrazol-5-yl)- 
[1.1' -biphenyl3-4-yl3methyn-lH-l-benzazepxn- 

';^-^rl^-l^ ^^?^^™^^^ — . 

Prepared from the intermediate obtained in 
Step B by the procedure described in Example 26. Step 
C iH NMR (200MHZ. CD3OD): 1 . 0-1 . 8 (m. 20H) . 2 . 00 
(m.2H). 3.00 <m,2H). 3.95 (m,lH), 4.32 (m.lH). 4.76 
<d.l3Hz,lH), 5.26 (d,13Hz,lH), 6.9-7.4 (m.SH) 
7.4-7.6 (m.4H). FAB-MS: calculated for C40H50N8O6 

738- found 739 (M+H.10%). 
30 ' -J » 
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Step D : 2 ( S ) , 6-diamino-N-[2 ,3,4, 5-tetrahydro-2-oxo-l- 
[ [ 2 • - ( iH-t et razol-5-y 1 ) [ 1 , 1 ' -b ipheny 1 ] -4-yl ] - 
methyl]-ia-l-benzazepin-3-yl]-hexanamide, 

5 dihydrochlor ide 

The title compound was prepared from the 
intermediate obtained in Step C by the procedure 
described in Example 25, Step D. NMR (200MH2. 

CD3OD): 1.3-2.0 (m,6H), 2,0-2.7 (m,4H), 2.95 <m,2H), 
10 3.95 (m,lH), 4.37 <m,lH), 4,89 (d,15Hz.lH), 5.19 
(dd;4.15Hz,lH) , 6,9-7.4 (m,8H), 7.5-7.7 (m.4H). 
FAB-MS: calculated for C30H34N8O2 538; found 539 
(M+H. 100%) . 

15 Example 31 

3-amino-3-methyl-N-[7-f luoro-2 . 3 , 4, 5-tetrahydro-2-oxo- 
[ [2 • -( lH-tetrazol-5-yl > [1 » 1 ' -biphenyl]-4-yl]methyl] - 
iH-l-benzazenin-3-vn-butanamide, tr if luoroftcetat e 

20 

Step A : 7-f luoro-2 , 3 , 4, 5-tetrahydro-lH-l-benzazepin- 

2~QT\^ 

Sodium azide l.lg (16,92mmol) was added to a 
mixture of 6.0mL of chloroform and 1 . ImL of water at 

25 O^'C. Concentrated sulfuric acid (0.44mL) was added 

dropwise and the mixture stirred at 0**C for two hours 
then filtered. The chloroform layer containing 
hydrazoic acid was added to a solution of 1 . 3g 
(7.92ramol) of 6-f luoro-l-tetralone (prepared by the 

3Q method of Allinger and Jones, J. Org. Chem. , 27, 
70-76 (1962)) in 4.8mL of chloroform. Additional 
sulfuric acid (2.16mL) was added dropwise with 
stirring while maintaining the temperature below 



wo 92/16524 



PCr/US92/02271 



- 118 - 



10 



15 



40-C The mixture was stirred at ACC for two hours 
then at room temperature for 16 hours. The mixture 
was transferred to a separatory funnel and the layers 
were separated. The aqueous layer was added to ice; 
the resulting precipitate was extracted with 
methylene chloride (5x) . The combined extracts were 
washed with brine, dried over magnesium sulfate and 
filtered through a silica plug. Solvents were 
removed under vacuum to afford 162mg (0.92mmol.ll/O 
of the product. NMR (300MHz, CDCI3): 2.21 

(m.ZH). 2.32 (t,7Ez.2H). 2.77 (t,7Hz.2H). 6.93 
<m,3H), 7.8 (br s.lH). FAB-MS: calculated for 
CioSloFNO 179; found 180 (M+H.100%). 

SteBj: 3-iodo-7-f luoro-2 .3.4, 5-tetrahydro-lH-l- 

fre Ti2a2ei[ >in-2-one — 

7-f luoro-2 .3.4. 5-tetr ahydr o-lfi-l-benzazepm- 

2-one (411mg. 2.3mmol) (Step A) dissolved in a 
mixture of 7.9mL of dry methylene chloride and l.OmL 
of dry tetrahydrofuran was treated with 1.62mL 
(1.18g. 11.6mmol, 5eg) of triethylamine and the 
resulting solution cooled to -15 -C. 

lodotrimethylsilane (0.66mL. 932mg, 4.7mmol. 2eq) was 
„ added followed by 1.183g of iodine (4.7mmol, 2eq) 
' added in small portions over 5 minutes. The mixture 
was warmed to room temperature over 5 minutes at 
which time 15mL of methylene chloride was added 
followed by 20mL of 10% aqueous sodium sulfite. The 
layers were separated and the organic layer washed 
with 10% sodium sulfite (3x20mL) . The aqueous layer 
was further extracted with 2QmL of methylene 
chloride. The combined extracts were washed with 



20 
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brine, dried over magnesium sulfate, filtered and 
concentrated to dryness under vacuum. The crude 
product was chromatographed on silica gel, eluting 
5 with methylene chloride /methanol (99:1) to afford 
511mg (1.68mmol, 737.) of the product. NMR 
OOOMHz. CDCI3): 2.70 (m,3H), 2.93 (m.lH). 4.62 
(t,9Hz,lH), 6.95 <m,3H), 7.86 (br S,1H). FAB-MS: 
calculated for CiQHgFINO 305; found 306 <M+H,100%). 

10 

St.ep C : 3-Azido-7-f luoro-2 .3,4, 5-tetrahydro-lH-l- 

hpnzazepin-2-one __ 

lOlmg (0.33mmol) of 3-iodo-7-f luoro-2 , 3 , 4 , 5- 
tetrahydro-ll-l-benza2epin-2-one (Step B) was 
dissolved in 8.3mL of methylene chloride and 105mg 
(0.66mmol, 2eq> of tetramethylguanidinium azide was 
added. The mixture was stirred at room temperature 
for 16 hours then water was added and the layers 
allowed to separate. The organic layer was removed, 

20 washed with water and brine, then dried over 

magnesium sulfate, filtered and solvents removed 
under vacuum to afford 66mg (O.SOmmol, 907.) of the 
product. Ifl NMR (200MH2, CDCI3): 2.28 (m,lH), 
2.45 (m,lH), 2.73 (m,lH), 2.93 (m.lH). 3.86 

25 (dd;8.11Hz;lH), 7.0 (m,3H), 8.15 (br S.IH). 

JAB-MS: calculated for C10H9FN4O 220; found 221 
(M+H,1007.) . 

Step D : 3-Amino-7-f luoro-2 ,3,4, 5-tetrahydro-lH-l- 

henzazepin-2-one _ 

3-Azido-7-f luoro-2 ,3,4, 5-tetrahydro-lH-l- 
benzazepin-2-one (3.36g. 15.3mmol) (Step C) dissolved 
in dry tetrahydrof uran was treated with 4.00g 
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25 



30 



(15.3inmol, leq) of triphenylphosphine and the 
resulting solution stirred at room temperature under 
nitrogen for 2 hours. Water (0.48mL, 2eq) was added 
and the mixture stirred at room temperature for 16 
hours. Solvents were removed under vacuum and the 
residue purified by preparative HPLC on silica, 
eluting with methylene chloride /methanol (9:1) to 
afford 2.39g (12.3mmol, 817.) of product. % NMR 
C200MHZ, CD3OD): 1.87 (m.lH), 2.41 (m,lH), 2.6-2.9 
(m,2H). 3.30 (dd ; 8 , 12Hz; IH) , 7.0 (m.3H). FAB-MS: 
calculated for C10H11FN2O 194; found 195 
CM+H,100%). 

Step E : '^-■K-BiitQ3cvr;^rhonvla» n^ no-3-methv1 butanoic acAd 

A solution of 4-65g <17.5mmoi) of methyl 
3-benzyloxycarbonylamino-3-methylbutanoate (Example 
1, Step D) in lOOmL absolute methanol at room 
temperature was treated with 3mL concentrated 
hydrochloric acid and hydrogenated at one atmosphere 
over 0.g2g of 20% Pd(0H)2/C. After 16 hours, an 
additional 0.4g of catalyst was added and 
hydrogenation continued for 8 hours. The catalyst 
was removed by filtration through Celite and the 
filtrate concentrated under vacuum. The residue was 
redissolved in 50mL methylene chloride and treated 
with 6.0mL (5.7g, 26mol. 1.5eq) di-t-butyl- 
dicarbonate followed by 7.3mL triethylamine (5.3g. 
52mmol. 3eq>- The mixture was stirred at room 
temperature for 14 hours then diluted into 300mL of 
hexane/ethyl acetate (1:1) and washed with water 
(2x), saturated aqueous sodixim bicarbonate and 
brine. The organic layer was removed, dried over 



- 121 - 



magnesium sulfate, filtered and the solvents removed 
under vacuum. Purification by preparative HPLC on 
silica, eluting with hexane/ethyl acetate (6:1), 
afforded 3 . 40g (14.7mmol, 84%) of the intermediate 
BOC-methyl ester as a colorless liquid. 

This intermediate (3.40g, 14.7mmol) in 5mL 
methanol at room temperature was treated with llmL of 
2. ON NaOH (22mmol, 1.5eq) and the resulting mixture 
stirred at room temperature for 24 hours. The 
mixture was diluted with 15mL water and washed with 
hexane. The aqueous layer was removed, cooled to 0°, 
and acidified by dropwise addition of saturated 
aqueous potassium hydrogen sulfate to a pH of 2-3. 
The mixture was extracted with ethet (6x25mL); the 
combined extracts washed with brine, dried over 
magnesium sulfate, filtered and solvents removed 
under vacuum. The residue solidified upon standing 
to afford 3.11g (14.3mmol, 97%) of the product. 
NMR ( 200MHz, CDCI3): 1.39 (s,6H), 1.44 (s,9H), 2.72 
(s,2H). FAB-MS: calculated for C10H19NO4 217; 
found 218 (M+H,54%). 

Step F : 3-t-Butoxycarbonylamino-3-methyl-N-[7-f luoro- 
2 , 3 , 4 , 5-tetrahydro-2-oxo-lH-l-ben2azepin-3- 

yll-butangimide - 

Prepared from 3-t-butoxycarbonylamino-3- 
methylbutanoic acid (Step E) and the amine obtained 
in Step D by the procedure described in Example 1, 
Step F. NMR (200MHz, CDCI3): 1.33 (s.6H), 1,40 

(s,9H), 1.90 (maH), 2.45 (d,15H2,lH). 2.56 
Cd.15Hz.lH), 2.60 (m.lH), 2.73 (m,lH), 2.91 (m,lH), 
4.50 (m,lH), 5.16 (br S,1H), 6.66 (d,7Hz,lH), 6.94 
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(m.3H), 7.51 <br 3.1H). FAB-MS: calculated for 
C20H28FN3°4 393; found 394 (M+H,42%). 

Step G : 3-t-Butoxycarbonylamino-3-iBethyl-N- [ 7-f luoro- 
2,3.4, 5-tetrahydro-2-oxo-l-C [2 ' -(N-triphenyl- 
methyl)-tetra2ol-5-yl] [1 , 1 •-biphenyl]-4-yl]- 
ffieiJl3^i:^lH=l:rlieasa5eEill=3=3C^ 

Prepared from the intermediate obtained in 
Step F and N-triphenylmethyl-5-C2-(4'-bromomethyl- 
biphen-4-yl)] tetrazole by the procedure described in 
Example 1, Step K. NMR (200MHz, CDCI3): 1.34 

(S.6H), 1.40 (s,9H), 1.74 (m.lH), 2.2-2.6 (m,3H). 
2.43 (d.lSHz.lH). 2.53 (d.lSHz.lH). 4.43 (m.lH), 4.61 
(d,14Hz.lH), 5.12 (d.l4Hz,lH). 5.28 (br S,1H), 
6.6-6.9 <m.3H). 6.9-7.5 <m,22H), 7.84 (m.lH). 

Si-Rp H : 3-Amino-3-methyl-N-C7-f luoro-2 ,3,4, 5-tetra- 
hyd ro-2-oxo-l- [ [2 ' - ( IH-tet r azol-5-yl ) [ 1 , 1 • - 
biphenyl ] -4-yl ]methyl ] -IH-l-b enzaz ep in-3-y 1 ] - 

^n^-anamid ** tr if Itioroacetate _ 

The Intermediate obtained in Step G C360mg, 
0.41mmol) was dissolved in ImL of methanol and 
treated dropwise with ImL of 9H HCl. The mixture was 
stirred at room temperature for 16 hours then all 
volatiles were removed under vacuum and the residue 
purified by reverse phase HPLC on C-18, eluting with 
methanol /0.17o aqueous trif luoroacetic acid (linear 
gradient; 607. methanol increased to BOX over 10 
minutes) to afford 222mg (0.35mmol, 84%) of the title 
compound. NMR (300MHz. CD3OD) : 1.39 (s,3H). 1.42 

(s,3H). 2.12 (m,lH), 2.3-2.7 <m,5H), 4.40 
(dd;7.12Hz;lH), 4.85 (d.lSHz.lH), 5.30 <d.l5Hz,lH). 
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7.0-7.3 (in,6H). 7.40 (m.lH), 7.60 (in,2H), 7.70 
(m,2H). FAB-MS: calculated for C29H30FN7O2 527; 
found 528 (M+H,100%). 

5 

EXAMPLE 32 

3-Ainino-3-methyl-N- [8-iodo-2 ,3,4, 5-t etrahydro-2-oxo-l- 
[ [2 ' -<lH-tetrazol-5-yl) [1 , 1 • -biphenyl]-4-yl]methyl]- 
10 lH-l-benzazepin-3-vn-butanamide. trif lnoroacf»tat:P 

Step A: 7-iodo-l-tetralone 

4-(p-iodophenyl)butyric acid (S.OOg, 
17.2iiimol) was added to 48g of polyphosphoric acid and 

15 the mixture heated at gS'-lOS^C for 1 hour, then 
stirred at room temperature for 16 hours. The 
reaction mixture was added to SOOmL of ice/water and 
extracted with ether <3x200mL). The combined 
extracts were dried over magnesium sulfate and the 

20 solvent removed under vacuum. The residue was 

purified by medium pressure liquid chromatography on 
silica, eluting with chloroform to yield 3.63g 
(13.4mmol, 77%) of the product. NMR <200MH2, 

CDCI3): 2.11 (m.2H). 2.62 (t,5Hz,2H), 2.90 

25 (t.5Hs.2H), 6.99 (d.SHz.lH). 7.74 (dd ; 2 . 8Hz ; IH) , 8.30 
(d,2H2,lH). FAB-MS: calculated for C-LQHglO 272; 
found 273 (M+H.1007.). 

Step B : 8-iodo-2 ,3,4, 5-tetrahydro-lH-l-benzazepin- 

30 Z-one , 

Prepared from 7-iodo-l-tetralone by the 
procedure described in Example 31, Step A. NMR 
(200MHz, CDCI3): 2.32 (m.2H), 2.42 (m,2H), 2.85 
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(t.6Hz,2H). 7.05 (d.SHz.lH). 7.44 (d.2Hz,lH) 7 56 
(dd;2,8Hz;lH). FAB-MS: calculated for CioHiqINO 
287: found 288 (M+H,1007.). 

<,tep C : 3 . 8-di iodo-2 .3.4. 5-tet rahydro-lH-l-benza- 

•»«.piTi-2-one — - 7 

Prepared from 8-iodo-2.3.4.5-tetraliydro-lH-l- 

benzazepin-2-one by the procedure described in 
Example 31, Step B. % NMR (200MHz. CDCI3) : 2.56 
(m 4H), 4.48 (t.6Hz.lH). 6.80 (d.SHz.lH). 7.22 
(d'.2Hz.lH). 7.32 (dd;2.8Hz;lH). FAB-MS: calculated 
for C10H9I2NO 413; found 414 (M+H,587.). 

15 StSE-S: 3-Azido-8-iodo-2.3.4.5-tetrahydro-lH-l-benza- 

7. <a p in— 2-one _ 

Prepared from 3.8-diiodo-2,3.4,5-tetrahydro- 

lH-l-benzazepin-2-one by the procedure described in 
Sample 31. Step C. % NMR (200MHz, CDCI3): 2^3-3.2 
2, (m,4H). 3.99 (m.lH). 7.10 (d.SHz.lH). 7.58 (m 2H)^ 
FAB-MS : calculated for C10H9IN4O 328; found 329 
(M+H,100%) . 

Step^: 3-Amino-8-iodo-2 . 3 . 4.5-tetrahydro-lH-l-benza- 

y.p pin-2— one 

2^ Prepared from 3-azido-8-iodo-2.3,4.5-tetra- 

hvdro-lH-l-benzazepin-2-one by the procedure 

describid in Example 31. Step B. ^H NMK (200MHz 

CDCI3): 1.92 (m.lH). 2.56 (m.2H). 2.82 (m.lH). 3.40 

(m IH) 6.98 (d.SHz.lH). 7.32 (d.2Hz.lH), 7.45 

'(:;;2!8Hz;lH). 7.60 (br s.lH). FAB-MS: calculated 

for C10H11IN2O 302; found 303 (M+H.62%). 
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Step F : 3-t-But03cycarbonylamino-3-methyl-N-[8-iodo- 
2,3,4, 5-tetrahydro-2-oxo-lH-l-benza2epin-3- 

vn-btitanamide 

Prepared from 3-t-butoxycarbonylamino-3"methyl- 
butanoic acid (Example 31, Step E) ajid the amine 
obtained in Step E by the procedure described in 
Example 1, Step F. NMR (200MHz, CDCI3): 1.33 

(S.6H), 1.42 (s,9H), 1.80(m,lH). 2.24 (m,2H), 2.50 
(m,3H), 4.45 (m,lH), 6.98 (d,8Hz,lH), 7.35 
(d,2H2,lH), 7.43 (dd ; 2 , 8Hz ; IH) . FAB -MS : calculated 
for 020^28^^304 501; found 502 (M+H,20%), 

Step G : 3 -t-Butoxycarbonylamino-3-methyl-N- [ 8-iodo- 

2,3,4. 5-tetrahydxo-2-oxo-l-C [2 • -(N-tr iphenyl- 
methyl)-tetrazol-5-yl] [1 , 1 ' -biphenyl]-4-yl]" 

methvl-lH-l-benz azepin-3-vn-biitanamide 

Prepared from the intermediate obtained in 
Step F and N-triphenylmethyl-5-C2-(4 »-bromomethyl- 
biphen-4-yl)] tetrazole by the procedure described in 
Example 1, Step K. NMR (200MHz, CD3OD) : 1,35 

(s,6H). 1.42 (S.9H), 1.70 (m,lH), 2.22 (m,2H), 2.48 
(m,3H), 4.40 (m.lH), 4.39 (da4Hz,lH), 5.28 
(d,14Hz,lH), 6.74 (m,2H), 6.8-7.6 (m,23H), 7.88 
(m.lH). 

Step H : 3-Amino-3-methyl-N-[8-iodo-2 , 3 , 4, 5-tetra- 

hydro-2-oxo-l-[ [2 ' -( lH-tetrazol-5-yl ) [1 , 1 ' - 
biphenyl]-4-yl]methyl]-lH-l-benzazepin-3-yl]- 

butanami de. trif luoroacetate 

The title compound was prepared from the 
intermediate obtained in Step G by the procedure 
described in Example 31, Step E. NMR (200MHz, 
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CD.OD): 1.32 (S.3H). 1-37 (S,3H). 2.04 (m.lH) 
2 1-2.6 (m.3H). 2.50 (d.4Hz.2H), 4.30 (m,lH), 4^76 
(d.l4Hz.lH). 5.24 (d.l4H.,lH). 6.96 <m.3H) 7.15 
5 (..2H), 7.60 (m.6H). FAB-MS: calculated for 

C29H30IN7O2 635; found 636 (M.H,100/.)- 

£sajiipl6 33 

„ 3-A.ino-3-.ethyl-N-C8-.ethoxy-2, 3 . 4. 5-tetrahydro-2- 
methyl]-ia-l-benza«pin-3-yl]-butanamxde. «.fluoro 

arf?1:ate . ^~ " 

,5 St£^: 8-Metho^-2.3,4.5-tetrahydro-lH-l-benza- 

y;op^Tl-2-One . 7 

prepared from 7-methoxy-l-tetralone by the 
procedure described in Example 31. Step A H NMR 
(200MH., CDCI3): 2.19 (m.2H). 2.32 <-;^=) ' 
„ (t 6Hz,2H), 3.76 <s.3H). 6.57 (d.2Hz, IH) . 6.66 

d;t2.8Hz;lH), 7.09 <d.8Hz.lH). TAB-MS: calculated 
for CUH13NO2 191; found 192 (M+H,100%). 

3-Iodo-8-methoxy-2 ,3.4. 5-tet rahydro-H-l- 



25 



30 



Si-gp B : 



v> qTizaz€f T^-2-one 

Prepared from 8-metho==y-2.3.4.5-tetrahydro- 

lH-l-benzazepin-2-one by the procedure ^-^"'"f ^^ 

Example 31. Step B. % HMR (200MH.. CDCl,): 2.6-3.1 

(m.AH). 3.88 (S,3H), 4.76 <t.6Hz 1H>, 6.68 

(d,2H.,«). 6.81 <dd;2.8S.;lH), 7.20 

TA^-MS. calculated for CuHl2l"02 317; found 318 

(M+H,447o>. 
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Step C : 3-A2ido-8-meth02y-2 , 3 ,4,5-•tetrahydro-lfi-l- 
lleIisa2^piIkl2z:^m£ 

Prepared from 3-iodo-8-methoxy-2 , 3 , 4, 5-tetra- 
5 hydro- lH-l-benzazepin-2-one by the procedure 

described in Example 31, Step C. NMR (200MH2, 

CDCI3): 2.3-3.2 (m,4H). 3-90 (s,3H), 4.01 (m,lH), 
6.74 (d,2Hz,lH), 6.82 (dd ; 2 , 8H2; IH) , 7.22 
(d,8Hz,lH). FAB-MS: calculated for C2iH]^2N402 
10 232; found 233 (M+H,100%). 

Step D : 3-Amino-8-methoxy-2 ,3.4, 5-tet rahydro-lH-1- 

bg^zgL?epin-2-QAg 

Prepared from 3-azido-8-methoxy-2 , 3 , 4 , 5- 

15 tetrahydro-ia-l-benza2epin-2-one by the procedure 
described in Example 31, Step D. •'^H NMR (200MHz, 
CDCI3): 2.02 (m.lH), 2.68 (m,2H), 2.90 (m,lH), 3.59 
(m,lH), 3.92 (s,3H), 6.74 (d,2Hz.lH), 6.82 
(dd;2,8H2;lH), 7.22 (d,8H2,lH), 8.25 (br s,lH). 

20 FAB-MS: calculated for Ci3^Hi4N202 206; found 207 
(M+H,40%). 

Step E : 3 - 1 -Bu t oxy car bony 1 amino-3-methyl -N- [ 8 - 

methoxy-2 ,3,4, 5-tetrahydro-2-oxo-ia-l-ben2a- 

25 2epin-3-yn-butanapn3.de .: 

Prepared from 3-t-butoxycarbonylamino-3- 
methylbutanoic acid (Example 31, Step E) and the 
amine obtained in Step D by the procedure described 
in Example 1, Step F. NMR (200MHz, CDCI3): 1.44 

JO <s.6H), 1.50 (s,9H), 1.80 (m,lH), 2.80 (m,5H), 3.86 
<s,3H), 4.62 (m,lH), 6.62 (d,2H2,lH). 6.76 
<dd ;2,8Hz;lH) . 7.20 (d,8H2,lH). FAB-MS: calculated 
for C21H31N3O5 405; found 406 (M+H,427o). 
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Step F : 3-t-Butoxycarboiiylamino-3-methyl-N-[8- 

methoxy-2 ,3.4, 5-tetrahydro-2-oxo-l-[ [2 • - 
(N-triphenylmethyl)-tetrazol-5-yl] [1,1'- 
bipheiiyl]-4-yl3methyl-lH-l-benzazepin-3-yl]- 

^Vtgpg'"^^^ — — 

Prepared from the intermediate obtained in 
Step E and N-triphenylmethyl-5-[2-(4'-bromomethyl- 
biphen-4-yl)] tetrazole by the procedure described in 
Example 1, Step K. NMR (200MHz, CD3OD) : 1.47 

(S.6H), 1.55 (s,9H). 1.80 (m,lH), 2.42 (m,2H), 2.60 
Cm.SH). 3.84 (s,3H), 4.62 (m.lH). 4.78 (d,14Hz.lH), 
5.30 (d.l4Hz,lH), 6.79 <m,2H), 7.08 (m,12H). 7.42 
(m.llH). 7.98 (m,lH). 

Step G : 3-t-Butoxycarbonylamino-3-methyl-N-[8- 

methoxy-2 ,3 , 4, 5-tetrahydro-2-oxo-l-C [2 • - 
(lH-tetrazol-5-yl) CI . 1 •-biphenyl]-4-yl]- 
m ffi-hvn-iTT-i -hPn2a ^«»piTi-3-vi l-butanamide 
Prepared from the intermediate obtained in 
Step F by the procedure described in Example 2. Step 
C. 1h NMR <200MHz, CD3OD) : 1.42 (s.6H), 1.50 
(S.9H). 2.10 (m,lH). 2.56 (m,5H), 3.82 <s.3H). 4.43 
(m!lH). 4.92 (d.lSHz.lH), 5.31 (d.lSHz.lH), 6.86 
(m,lH). 6.97 <m.2H), 7.0-7.3 (m,4H), 7.64 (m.3H), 
8.05 (rn.lH). FAB-MS: calculated for C35H41N7O5 
639; found 640 (M+H,207.). 

Step H : 3-Amino-3-methyl-N-[8-methoxy-2,3 .4,5-tetra- 
hydro-2-oxo-l- [ [2 • -( IH-tet razol-5-yl ) C 1 . 1 ' - 
biphenyl]-4-yl]methyl]-lH-l-benzazepin-3-yl3- 
hi^ l- anami H p mnno < ^ ^ r i f Inoroacet at e ) 
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The title compound was prepared from the 
intermediate obtained in Step G by the procedure 
described in Example 31, Step H. NMR (ZOOMHz, 

5 CD3OD): 1.43 (S.3H), 1.49 (s.3H), 2.15 (m,lH). 

2.2-2.7 (m,5H), 3.85 (s,3H), 4.48 (m,lH), 5.04 
(d,14Hz,lH), 5.28 (d,14Hz,lH), 6.92 (m,2H), 7.1-7.4 
(m.4H), 7.65 (m,5H). FAB-MS: calculated for 
C30H33N7O3 539; found 540 (M+H,1007o). 

Eacaunple 34 

3-Amino-3-methyl-N-[7-tr if luoromethyl-2 ,3,4, 5-tetra- 
hydro-2-oxo-l-[ [2 ' -(lH-tetra2ol-5-yl ) [1 , 1 ' -biphenyl]- 
15 4-yl]methyl3-lg-l-benzazepin-3-yl]-butanamide , 

bydrochloyide 

step A : 3-(Triflu oromethvl)phenethvl tosvlate 
A solution of 10. Og (52.6mmoi) of 

20 3-(trif luoromethyDphenethyl alcohol in 75mL of ether 
under nitrogen was treated with 10.53g (55.2mmol, 
1.05eq) p-toluenesulf onyl chloride. The solution was 
cooled to 0' and treated with 7.67mL (5.57g, 
55.0mmol, l.OSeq) of tr iethylamine . The mixture was 

25 Stirred at 0* for 30 minutes then warmed to room 
temperature and stirred for 16 hours. The 
precipitate was removed by filtration and washed with 
ether. The combined filtrate and ether wash were 
evaporated under vacuum. The residue was redissolved 

3Q in ethyl acetate and washed with 0.5N HCl and brine; 
the organic layer was removed, dried over sodium 
sulfate, filtered and concentrated under vacuum. 
Purification by flash chromatography on silica. 



^ ^^^^ ^'^MMMW"' 
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eluting with 307. ethyl acetate /hexane . afforded 
15 14g (44.0mmol. 84%) of the product. H NOR 
(200MHZ. CDCI3): 2.44 (s,3H). 3.03 (t.7Hz,2H), 4.26 
(t.7Hz.2H). 7.2-7.5 <m,6H). 7.66 (d.BHz.ZH). 
FAB-MS : calculated for CieHisFgSOg 344; found 345 
(M+H.87.) . 

StSE-fi: 2-C2-(3-Trifluoromethylphenyl)-ethyl]propane- 

dimethYT ggter 

A suspension of 1.4g of 607. sodium hydride 
oil dispersion (0.84g. 35mmol. l.leq) in 30mL of 
tetrahydrofuran at room temperature under nitrogen 
was treated dropwise over 15 minutes with a solution 
^ of 4.0mL of dimethyl malonate <4.62g. 35mmol. l.leq) 
in 30mL of tetrahydrofuran. After evolution of 
hydrogen ceased, a solution of 11.03g <32.0mmol. 
l.Oeq) of 3-(trifluoromethyl)phenethyl tosylate (Step 
A) in 30mL of tetrahydrofuran was added over 15 
minutes. The mixture was heated at reflux for a 
total of 21 hours . The mixture was filtered; the 
filtrate was dried over magnesium sulfate, filtered 
and concentrated under vacuum to afford 10.89g of 
product which contained approximately 57, of unreacted 
tosylate and was used without purification. -^H NMR 
(200MHZ, CDCI3): 2.2^ (m,2H). 2.70 (t.8Hz.2H). 3.37 
(t.8H2;.lH). 3.74 (S.6H), 7.3-7.5 (m,4H). 

gteE_C: A- (^-Trif li J "^""»''^-hvlPb*>Tiv1 Vbytanpic acid 

The intermediate obtained in Step B (2.15g. 
'° 7 07mmol) was treated with 3.5mL of a 4.53M solution 
of methanolic potassium hydroxide (15.9mmol. 2.2eq) 
and the resulting mixture stirred at room temperature 
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for 72 hours. The mixture was concentrated under 
vacuum and the solid residue redissolved in 4niL of 
concentrated hydrochloric acid and heated at reflux 

5 for 3 hours. The mixture was cooled, then extracted 

with methylene chloride (3x6mL); the combined 
extracts were washed with brine, dried over magnesium 
sulfate, filtered and concentrated under vacuum. The 
residue was suspended in 20mL of water and treated 

IQ with 700mg (8.3mmol) of sodium bicarbonate. The 

solution was washed with ether (2x20mL); the aqueous 
phase was removed and acidified (pH 1-2) with 2N 
HCl. The mixture was extracted with methylene 
chloride and the combined extracts dried over sodium 

15 sulfate, filtered and concentrated under vacuum. The 
residue was treated with 30mL of concentrated 
hydrochloric acid and the mixture heated at reflux 
for 20 hours. All volatiles were removed under 
vacuum to afford 1.12g (4.82mmol, 68%) of product. 

20 "'■H NMR (200MHz, CDCI3): 1.98 (m,2H), 2.40 

(t,8H2,2H), 2.74 (t,8Hz,2H). 7.3-7.5 (m,4H). 

Step D : 7-Trifluo rQmethvl-l-tetralQne 

Prepared from 4-(3-tr if luoromethylphenyl )- 
25 butanoic acid by the procedure described in Example 
32, Step A. 1h NMR (200MHz, CDCI3): 2.16 (m,2H), 
2.69 (t,6Hz,2H), 3.01 (t,6Hz,2H), 7.5 (m,2H). 8.12 
(d.SHs.lH). EI-MS: calculated for C11H9F3O 214; 
found 214 (M+,407o). 

30 
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Stes^: 7-Tr if laioromethyl-2 .3.4, 5-tetrahydro-lI-l- 

ht aTtzazep i Ti-2-one _ 

prepared from 7-trif lnoromethyl-1-tetralone 

by the procedure described in Example 31. Step A 

iH NMR (200MHz. CDCI3): 2.3 (m.4H). 2.86 (t.7Hz.2H). 

7.08 (d.SHz.lH). 7.48 (m.2H). 8.3 (br s.lH). 

FAB-MS : calculated for CuHiqI-sNO 229; found 230 

(M+H.1007.) . 

gig£_F: 3-Iodo-7-trif luoromethyl-2.3 .4. 5-tetrahydro- 

ITT-l-bep ^agepin-2-Qng ._ 

Prepared from 7-tr if luoromethyl-2, 3.4.5- 
tetrahydro-lH-l-benzazepin-2-one by the procedure 
described in Example 31, Step B. % NMR (200MHz. 
CDCl^): 2.8 (m,4H). 4.68 (t.SHz.lH), 7.11 
(d,8Hz.lH), 7.52 (m.2H). 7-95 (br S.lH). FAB-MS: 
calculated for C11H9F3INO 355; found 356 
<M+E,1007.). 

3-Azido-7-tr if luoromethyl-2 ,3.4. 5-tet rahydro- 

1 TT-1 -ben TT f T ^ Ti-7-one ■ 

Prepared from 3-iodo-7-trif luoromethyl- 
3 4.5-tetrahydro-lH-l-benzazepin-2-one by the 

2. J 

(m"lH7''3rO0 (m.lH). 3.88 (dd ; 8 . 12Hz ; IH) , 7.14 
(d^Hz.lH). 7.52 (m,2H). 8.34 (br S.lH). FAB-MS: 
calculated for C11H9F3N4O 270; found 271 
(M+H,1007.). 

Ste^: 3-Amino-7-trif luoromethyl-2 .3,4. 5-tetrahydro- 
|ff-i-|^PTigazep -»"-2-one. 



2.3,'*,3-T-eT;raiiyui.v^-.^±i - 

procedure described in Example 31. Step C. 
(200MHZ. CDCl^): 2.32 (m.lH), 2.55 (m,lH), 
_ "1 n Qo 12Hz:lH), 7 



Prepared from 3-azido-7-trif luoromethyl- 
.3,4.5-tetrahydro-ll-l-benzazepin-2-one by the 
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procedure described in Example 31, Step D. NMR 
(200MHz. CD3OD): 1.95 (m.lH). 2.46 (m.lH), 2.80 
(m,2H), 3.35 (dd ; 8 , 12H2 ; IH) , 7.15 (d,8H2,lH), 7.63 
5 (m,2H). FAB-MS: calculated for C11H11F3N2O 244; 

found 245 (M+H,100%). 

Step I : 3-t-Butoxycarbonylamino-3-methyl-N-[7-tri- 
f luoromethyl-2 ,3,4, 5-tetrahydro-2-oxo-lH-l- 
benzazepin-S-vl l-butanamide 



15 



20 



25 



30 



Prepared from 3-t-butoxycarbonylainino-3- 
methylbutanoic acid (Example 31, Step E) and the 
amine obtained in Step H by the procedure described 
in Example 1, Step F. NMR (200MHz, CDCI3): 1.34 

(s,6H), 1.42 (s,9H), 1.98 (m,lH), 2.50 (d,14H2.1H), 
2.63 <d.l4Hz,lH), 2.7-3.0 (m,3H), 4,50 (m,lH). 6.75 
(d.7Hz,lH), 7.10 (d,8H2,lH). 7.51 (br s,2H), 7.94 <br 
s.lE), FAB-MS: calculated for C2iH28^3N304 
443; found 444 (M+H.74%). 

Step J : 3-t-Butoxycarbonylamino-3-methyl-N-[7-tri- 

f luoromethyl-2 ,3,4. 5-tetrahydro-2-oxo-l-[ [2 • - 
(N-tr iphenylmethyl )-tetr azol-S-yl ] [ 1 , 1 ' - 
biphenyl]-4-yl]methyl-lH-l-benza2epin-3-yl]- 

^utanamide . 

Prepared from the intermediate obtained in 
Step I and N-triphenylmethyl-5-[2-(4»-bromomethyl- 
biphen-4-yl)] tetrazole by the procedure described in 
Example 1, Step K. NMR (200MHz, CDCI3): 1.36 

(s,6H). 1.42 (s,9H), 1.71 (m,lH), 2.4-2.6 <m,5H), 
4.44 (m,lH), 4.75 (d,15H2,lH), 5.11 (d,15H2,lH). 5.19 
(br S,1H), 6.64 (d,7Hz,lH), 6.9-7.1 (m,10H), 7.2-7.5 
(m,15H), 7.88 (m.lH). 
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Step K : 3-amino-3-methyl-N-[7-tr if luoromethyl-2 ,3,4,- 
5-tetrahydro-2-oxo-l-CCZ'-(lH-tetrazol-5-yl)- 
C 1 , 1 • -b iphenyl ] -4-yl ] methyl ] -IH-l-benzazepin- 

^-Yll-but aTianiide. hydrochloride 

The intermediate prepared in Step J (436mg. 
0.47nnnol) was dissolved in 4mL of methanol and 
treated dropwise with 4iiiL of 9N HCl- The mixture was 
stirred at room temperature for 16 hours then 
evaporated to dryness under vacuum. The dry solid 
was triturated with benzene (5x5mL) then with warm 
benzene (ZxSmL) then dried to constant weight. Thus. 
304mg (0.47mmol, 1007,) of the title compound was 
obtained. NMR (200MHz. CD3OD) : 1.33 (s,3H). 1.36 

<s.3H). 2-1-2.8 (m,6H). 4.30 (dd ; 8 . 12Hz; IH) , 4.96 
(d!l5Hz.lH). 5.33 (d.lSHz.lH), 7.06 (d,8Hz.2H). 
7.2-7.5 (m,3H). 7.5-7.7 (m,6H). FAB-MS: calculated 
for C30H30F3N7O2 577; found 578 <M+H.100%). 

Bzample 35 

3-amino-3-methyl-N- [8-chloro-2 .3.4, 5-tetrahydr o-2-oxo- 
1-C [2 ■ -( lH-tetrazol-5-yl ) [1 , 1 ' -biphenyl]-4-yl]methyl]- 
iTT-l-henza ^-^ Ti'n-^-v ] 1-hntanami de . tr if ll^oroacgtgtg 

Step A : 7-AininQ-3 -tetralone 

7-Nitrotetralone (2.5g, 13mmol) was 
suspended in 50mL of methanol and complete dissolution 
achieved by the addition of lOmL of tetrahydrofuran. 
The solution was hydrogenated at room temperature and 
20-30psi over lOOmg of 10% Pd/C for 2 hours. The 
mixture was filtered through Celite, washed with 
methanol and evaporated to dryness under vacuum to 



I 
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afford Z.lg (13mmol, 100%) of the product. NMR 
(300MHS. CDCI3): 2.09 (m,2H), 2.60 (t,6Hz.2H), 2.84 
(t,6Hs.2H), 6.83 (m.lH), 7.06 (d,8Hz,lH), 7.32 
5 (d.2Hz,lH). FAB-MS: calculated for C^o^llNO 161; 

found 162 (M+H,1007o). 

Step B : 7-chloro- l-tetralone 

7-Amino-l-tetralone (500mg, 3.1inmol) was 

IQ suspended in 3mL of water and treated with 3mL of 
concentrated hydrochloric acid with stirring. The 
mixture was cooled in an ice bath and treated 
dropwise with vigorous stirring with a solution of 
241mg of sodium nitrite in 1.5mL of water (3.5mmol, 

3^5 l.leq). The mixture was stirred at 0-5 • for 15 

minutes then added dropwise to a cold solution of 
366mg of CuCl (3.7nimol» 1.2eq) in 6mL of concentrated 
hydrochloric acid. The mixture was stirred for 5 
minutes at 0" and 1 hour at room temperature. The 

20 mixture was extracted with methylene chloride 

(3xl5mL); the combined extracts were washed with 
brine, dried over magnesium sulfate, filtered and 
evaporated to dryness under vacuum at room 
temperature to give 550mg <3.05mmol, 98%) of the 

25 product. 1h NMR (300MHz, CDCI3): 2.16 (m,2H), 2.67 
(t,6H2.2H), 2,95 <t,6Hs,2H), 7.22 (d,8Hz,lH), 7.44 
(dd;2,8Hz;lH) , 8.01 (d,2Hz,lH). FAB-MS: calculated 
for C1QH9CIO 180; found 181 (M+H,107o). 



30 



Step C : 8-Chloro-2 ,3,4, 5-tetrahydro-lH-l-benzazepin- 

2-one 

Prepared from 7-chloro-l-tetralone by the 

procedure described in Example 31, Step A. NMR 
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(300MHZ. CDCI3): 2.23 (m.2H), 2.37 <t.6H2.2H). 2.80 
(t,6Hz.2H), 7.1 (m.3H). 9.08 (br S.IH). TAB-MS: 
calc^Ilated for CioHioClNO 195; found 195 (M*. 307,). 

Ste^-D : 3-Iodo-8-chloro-2 .3.4. 5-tetrahydro-lH-l- 

Vi*»Tiy.azep-iti^2-one _ 

Prepared from the intermediate obtained in 
Step C by the procedure described in Example 31, Step 
B 1h NMR (300MHz, CDCI3): 2.72 (m,3H). 2.90 
(m,lH), 4.67 (t.SHz.lH). 7.05 (s.lH). 7.18 (s.2H). 
7.71 (br S,1H). FAB-MS: calculated for C10H9CIINO 
320; found 321 (M+H,100%). 

15 S£S£_E : 3-Azido-8-chloro-2 ,3.4, 5-tetrahydro-lH-l- 

HenzazeP ^ Ti-2-one . 

Prepared from the intermediate obtained in 
Step D by the procedure described in Example 31, Step 
C 1h NMR (300MHz. DMF-dy) : 2.10 (m,lH), 2.40 
(m.lH), 2.76 (m.2H). 4.01 (dd ; 8 . 12Hz ; IH) . 7.10 
(d.2Hz,lH). 7.16 (dd;2.8Hz;lH). 7.30 (d,8Hz.lH), 7.95 
(br s.lH). FAB-MS: calculated for C10H9CIN4O 236; 
found 237 (M+H.1007.). 

Step F : 3-Amino-8-chloro-2 ,3.4, 5-t et r ahydro-lH-1- 

hPTizaze pi n-2-one 

Prepared from the intermediate obtained in 
Step E by the procedure described in Example 31, Step 
D 1h NMR (300MHz. CDCI3): 1-94 (m.lH). 2.52 
(m.lH). 2.67 (m.lH). 2.89 (m.lH), 3.44 (m.lH), 7.02 
(d, 2HZ. IE). 7.18 (m.2). 7.70 (br S.2H). FAB -MS : 
calculated for CioHnClNzO 210; found 211 
(M+H.847.). 
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Step G : 3-t-Butoxycarbonylamino-3-methyl-N- [8-chloro- 
2,3,4, 5-tet rahydro-2-oxo-lH-l-benzazepin-3- 

y1 1-hntanamide ; — __ 

Prepared from 3-t-butoxycarbonylainino-3- 
methylbutanoic acid (Example 31, Step E) and the 
amine obtained in Step F by the procedure described 
in Example 1, Step F. NMR (300MHz, CDCI3): 1.35 

(s,6H). 1.42 (S.9H), 1.95 (m.lH), 2.4-2.8 (m.5H). 
4.51 (m.lH), 5.22 (br s.lH), 6.73 (d,7Hz,lH). 7.02 
(s.lH). 7.14 (br s,2H), 8.21 (br S.IH). FAB-MS: 
calculated for C2oH28^1N3°4 ' found 410 

(M+H,557.) . 

Step H : 3-t-Butoxycarbonylamino-3-methyl-N-[8-chloro- 
2,3.4, 5-tetrahydro-2-oxo-l-C [2 • -(N-tr iphenyl- 
methyl)-tetrazol-5-yl] [1 , 1 •-blphenyl]-4-yl]- 

methvl-lH-l-benzazepin-3 -vn -but anatni de 

Prepared from the intermediate obtained in 

Step G and N-triphenylmethyl-5-[2-(4'-bromomethyl- 

biphen-4-yl)] tetrazole by the procedure described in 

Ex2unple 1, Step K. 

Step I : 3-Amino-3-methyl-N- [8-chloro-2 ,3,4, 5-t et ra- 
hyd ro-2-oxo-l- C [ 2 ' - ( lE-t et razol-5-yl ) [ 1 , 1 ' - 
biphenyl]-4-yl]methyl]-lH-l-benzazepin-3-yl]- 

bt^tanamide. tr if lnoroacetate . 

Prepared from the intermediate obtained in 
Step H by the procedure described in Example 31. Step 
H. 1h NMR (300MHz, CD3OD) : 1.40 (s,3H), 1.43 
(S.3H), 2.12 (m,lH>, 2.3-2.7 (m,5H), 4.30 
(dd;8,12Hz;lH), 4.87 (d,15Hz,lH), 5.34 (d.l5Hz.lH). 
7.08 (d,8H2,2H), 7.23 (d,8Hz,2H), 7.28 (s,2H). 7.45 
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(s.lH), 7-59 (t.8Hz,2H). 7.70 (m.2H). FAB-MS: 
calculated for C29H30CIN7O2 543; found 544 
(M+H,43%). 

Example 36 

3-Amino-3-methyl-N-C8-f luoro-2 .3.4. 5-tetrahydro-2-o^o- 
l_rr2.-(lH-tetrazol-5-7l)Cl.l"-biplxenyl]-4-yl]methyl]- 

in a specially designed Kel-F reactor 
(cylindrical shape 1.25-od x 3"h equipped with a 
screw cap and inlet-outlet) was placed hydrogen 
fluoride-pyridine 6:4 solution (lOmL. prepared by 
diluting commercially available hydrogen 
fluoride-pyridine 7:3 solution with dry Py"<i^^«>: 
7-amino-tetralone <644mg. 4.0mmol), (iScample 35, Step 
A) was added under N2 and the solution was cooled to 
0- sodium nitrite (304mg. 4.4mol. l.leq) was added 
in portions and the mi^ure was stirred for 30 
minutes. The mixture was then heated at 90-C for 1 
hour with stirring. The reaction mixture was 
quenched with approx. 60mL of ice/water and the solid 
that separated extracted with methylene chlorxde 
C3x30mL). The combined extracts were washed with 
water and brine, dried over magnesium sulfate, 
filtered and evaporated to dryness under vacuum at 
room temperature. Purification by flash chromato- 
graphy on silica, eluting with ethyl acetate /hexane 
(5-95) afforded pure 7-f luoro-l-tetralone (367mg. 
2 2mmol. 56%). % NMR (300MHz. CDCI3): 2.13 <m,2H). 
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2.65 (t.7Hz,2H), 2.94 (t,7Hz,2H), 7.1-7.3 <ni,2H), 
7.69 (dd;2.8Hz;lH) . EI-MS: calculated for Cio^9^0 
164; found 164 (M+,717.). 

5 

Step B : 8-f luoro-2 ,3 , 4 , 5-tetrahydro-lH-l-benzazepin- 

2-Qne — — 

Prepared from 7-f luoro-l-tetralone by the 
procedure described in Example 31, Step A. -^H NMR 
10 (300MHz, CDCI3): 2.22 (m,2H), 2.38 (t.6Hz.2H), 2.78 
(t.,6Hs,2H). 6.75 (dd ; 2 , 8Hz ; IH) . 6.84 (dt ; 2,8Hz ; 1H> , 
7.16 (t,8Hz,lH), 8.35 (br S,1H). 

Step C : 3-Iodo-8-f luoro-2 ,3,4, 5-tet rahydro-H-l- 

15 benzazep in-2-one — _ 

Prepared from the intermediate obtained in 
Step B by the procedure described in Example 31, Step 

B. NMR (300MHz, CDCI3): 2.73 (m.3H), 2.92 
(m.lH). 4.68 (t.BHz.lH), 6.79 (dd ; 2 , 8Hz; IH) , 6.90 

20 (dt;2,8Hz;lH), 7.18 (t,8Hz,lH), 8.14 (br s.lH). 

Step D : 3-Azido-8-f luoro-2 ,3,4, 5-t etrahydro-lH-l- 

>>PTiy.azppin-2-one _ 

Prepared from the intermediate obtained in 
25 Step C by the procedure described in Example 31, Step 

C. % NMR <300MHz, CDCI3): 2.30 (m,lH), 2.51 (m.lH), 
2.74 (m.lH), 2.93 (m.lH), 3.88 (dd ; 8 . 12Hz ; IH) , 6.80 
(dd;2.8Hz;lH). 6.89 (dt ; 2 , 8Hz ; 1H> . 7.21 (t,8Hz,lH), 
8.10 (br S,1H). 

30 

Step E : 3-Amino-8-f luoro-2 ,3,4, 5-tetr ahydro-lH-1- 

benzazepin-2-one 

Prepared from the intermediate obtained in 
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Step D by the procedure described in Example 31. Step 
D 1h NMR (300MHz. CDCI3): 1-92 (in,lH). 2.52 
(m.lH). 2.65 (m,lH), 2.86 (m.lH). 3.45 (m.lH). 6.78 
(dd;2.8H2:lH). 6.87 (dt ; 2 , 8H2 ; IH) . 7.20 (t.SHz.lH). 
8-56 (br s.lH). FAB-MS: calculated for CioHll™20 
194: found 195 (M+H,1007o). 

Sie£_F : 3-t-Butosycarbonylamino-3-methyl-N- [ 8-f luoro- 
2,3.4. 5-tetrahydro-2-oxo-lB-l-benzazepin-3- 

y"" T-frvt^^amide 

Prepared from 3-t-butoxycarbonylamino-3- 
methylbutanoic acid (Example 31, Step E) and the 
amine obtained in Step E by the procedure described 
in Example 1, Step F. MMR (300MHz. CDClg): 1.35 

(S.6H). 1.41 (S.9H). 1.93 (m.lH). 2.4-2.9 (m.5H>. 
4.54 (m.lH), 5.19 (br S.IH). 6.73 (m,2H). 6.88 
(dt;2.8Hz;lH), 7.19 (dd;6.8Hz;lH) . 8.07 (m.lH). 
FAB-MS: calculated for C2oH28^^304 393; found 394 
(M+H,567.) . 

. 3-t-Butoxycarbonylamino-3-methyl-N-[8-f luoro- 
2.3,4. 5-tetrahydro-2-oxo-l-C[2 • -<N-tr iphenyl- 
methyD-tetrazol-S-yl] [1 . 1 • -biphenyl]-4-yl]- 

n.«.-l-hvl-lH-? ->.*.r,^.;^r.PPiB-?-Vl Vbutgn^ide 

Prepared from the intermediate obtained in 
Step F and N-triphenylmethyl-5-C2-(4'-bromomethyl- 
biphen-4-vl)] tetrazole by the procedure described m 
Example 1. Step K- % NMR (300MHz. CDCI3) : 1.36 
(S.3H). 1.37 (S.3H). 1-42 (s.9H), 1-75 (m.lH). 
2 3-2-6 (m,5H). 4.5 (m.2H), 5.25 (m.2H). 6.64 
(d.7Hz.lH), 6.8-7.1 (m.llH). 7.2-7.5 (m.l3H). 7.85 
(m,lH) . 
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Step H : 3-Amino-3-methyl-N-[8-f luoro-2 ,3,4, 5-tetra- 
hydro-2-oxo-l-C [2 • -(IH-tetrazol-S-yl ) [1 , 1 • - 
b i phenyl ] -4-yl ]methyl ] -IH-l-benzazepin-S-y 1 ] - 

5 hutanamid p- trif luoroacetate 

Prepared from the intermediate obtained in 
Step G by the procedure described in Example 31, Step 
H. % NMR (SOOMHz, CD3OD): 1.40 (s,3H), 1.43 
(s,3H), 2.12 <m,lH), 2.3-2.7 <m,5H), 4.41 
(dd:8.12Hz:lH). 4.88 (d,15Hz,lH). 5.34 (d.l5Hz,lH>, 
7.0-7.2 <m,3H), 7.2-7.4 (m,5H). 7.5-7.8 (m,3H). 
FAB-MS: calculated for C29H30FN7O2 527; found 528 
(M+H,100%). 

- Esanple 37 

3-Amino-3-methyl-N-[6-f luoro-2 , 3 , 4, 5-tet^ahydro-2-oxo- 
l_[ [2 • -(lH-tetrazol-5-yl) [1 , 1 •-biphenyl]-4-yl3methyl]- 
J£-J,-Ji£azaa£EiJi=:2rJ:il=JmJ:aaaa^ 

20 

Step A : 4-(2-Fluo TQphenvl)butvric acid 

Prepared from 4-<2-aminophenyl>butyric acid 
by the procedure described in Example 36, Step A. 
NMR (300MHz, CDCI3): 1.95 (m,2H), 2.39 (t,7Hz,2H), 
25 2.70 (t,7Hz.2H), 6.9-7.3 (m,4H). FAB-MS: calculated 
for Cio^ll^°2 1^2; found 182 (M+.757o). 

Step B : 5-Fluoro-l-tetralone 

Prepared from 4-(2-f luorophenyl )butyr ic acid 
by the procedure described in Exam ple 32, Step A. •'■H 
NMR <300MHz, CDCI3): 2.10 (m.2H), 2.60 (t,7Hz,2H), 
2.88 (t,7Hz,2H), 7.1-7.3 (m,2H). 7.78 (d,8Hz,lH). 
EI-MS: calculated for CiQ^g^O ^^^^ found 164 
(M+.44%). 
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15 
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25 



30 



Step C : 6-Fluoro-2 .3.4, 5-tetrahydro-lH-l-benzazepin- 

2-one 

Prepared from 5-f luoro-l-tetralone by the 
procedure described in Example 31. Step A. MMR 
(300MHz, CDCI3): 2.26 (m.2H). 2.40 (t.6H2.2H), 2.88 
(t.6Hz.2H). 6.83 (d.SHz.lH). 6.94 (t.SHz.lH). 7.20 
(m.lH). 7.75 <br S,1H). FAB-MS: calculated for 
CioHioFNO 179; found 180 <M+H,100%). 

Step D : 3-Iodo-6-f luoro-2 .3,4. 5-t et rahydro-lH-1- 

T^enzazepin-2-one — 

Prepared from the intermediate obtained in 
Step C by the procedure described in Example 31. Step 
B. 1h NMR (300MHz. CDCI3): 2.7-2.9 (m.3H). 2.97 
(m.lH), 4.68 (t.SHz.lH). 6.81 (d.SHz.lH). 6.94 
(t.SHz.lH). 7.20 (m.lH), 7.83 (br S.IH). 

■Step E : 3 -Azido-6-f luoro-2 .3.4, 5-tetrahydro-lH-l- 
^iaT^ggg:e pin- 2-one 



Prepared from the intermediate obtained in 
Step D by the procedure described in Example 31. Step 

C. 1h NMR (200MHz. CDCI3): 2.2-2.8 (m,4H). 3.88 
(dd;8.12Hz;lH), 6.85 (d.SHz.lH). 6.95 (t.SHz.lH). 
7.22 (m.lH). 7.27 (br s.lH). 

Step F ; 3-Amino-6-f luoro-2 .3,4, 5-tetrahydrO-lH-l- 

^ffpzazepi n-2-one 

Prepared from the intermediate obtained in 

Step E by the procedure described in Example 31, Step 

D. ^H NMR (300MHz, CD3OD) : 2.22 (m.lH). 2.60 
(m,2H), 3.21 (m.lH). 3.85 (dd ; 8 . 12Hz; IH) , 6.91 
(d.SHz.lH), 7.02 (t.SHz.lH). 7.30 (m.lH). FAB-MS: 
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calculated for 010^11^^20 194; found 195 
(M+H, 100%) . 

gtep 6 : 3-t-But03cycarbonylamino-3-methyl-N-[6-f luoro- 
2,3,4. 5-tetrahydro-2-oxo-lH-l-benzazepin-3- 

yll-buta namide . — 

Prepared from 3-t-butoxycarbonylamino-3- 
methylbutanoic acid (Example 31, Step E) and the 
amine obtained in Step F by the procedure described 
in Example 1. Step F. NMR (SOOMHz, CDCI3): 1.36 

(S,6H), 1.43 (S.9H), 1.91 (m.lH), 2.4-2.8 (m.3H), 
3.18 (m.2H), 4.54 (m.lH). 5.18 (br s , IH) . 6.66 
(d.7H3,lH). 6.81 (d,8Hz,lH). 6.94 (t.SHz.lH), 7.18 
(m,lH>, 7.71 (br s.lH). FAB -MS : calculated for 
^20^28^^304 393; found 394 (M+H, 267.). 

Step H: 3-t-Butoxycarbonylamino-3-methyl-N-[6-f luoro- 
2,3,4, 5-tetrahydro-2-oxo-l-[ [2 '-(N-triphenyl- 
methyl)-tetrazol-5-yl] [1 . 1 '-biphenyl]-4-yl]- 
jne£hia=lH:J.=bfiflsazSEiJtt=2=^ — 

Prepared from the intermediate obtained in 
Step G and N-triphenylmethyl-5-[2-(4 • -bromomethyl- 
biphen-4-yl)] tetrazole by the procedure described in 
Example 1, Step K. NMR (300MHz. CDCI3) : 1.38 

(S,6H), 1.45 (S,9H), 1.81 (m.lH), 2.18 (m,lH). 
2.4-2.7 (in.3H). 2.89 ( dd ; 7 . 14Hz ; IH) , 4.52 (m,lH), 
4.77 (d,15Hz,lH), 5.09 (d.lSHz.lH), 5.29 (br s.lH), 
6.67 (d,7Hz.lH). 6.9-7.2 <m.l2H). 7.2-7.5 (m.l3H). 
7.85 (m.lH). 
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15 



20 



.Step I. 



3-Ainino-3-methyl-N-C 6-f luoro-2 .3.4. 5-tetr a- 

hydro-2-oxo-l-C [2 - -( IH-tetrazol-S-yl ) [1 . 1 ' - 
biphenyl]-4-yl3methyl3-lH-l-benzazepin-3-yl]- 



^ Prepared from the intermediate obtained in 

Step H by the procedure described in Example 31. Step 
H. iHNMR (300MH2. CD3OD) : 1-32 (S.3H). 1^36 

2 0-2 3 (m,3H), 2.40 (br S.2H), 3.00 (m.lH). 
r; m. H . -B7 Cd.lSHz.lH). 5.20 (d.l5H..lH). 7.00 
<m!3H). 7.1-7.4 <m,4H). 7.5-7.7 Cm,4H>^ TAB-MS: 
calculated for C29H30FN7O2 527; found 528 
<M+H.100%) . 



3-Amino-3-methyl-N- CI . 2.3.4.5. 6-hexahydro-2-oxo-l- 
r 12 . -(lH-tetrazol-5-yl > [1 . 1 ' -biphenyl3-4-yl] methyl] - 
rp .-K. ^...cci - T-.-.->^^i^^n;.n.i^n ^Hfi^mro. estate . 

Si£p_A: 3-benzylo^carbonylamino-3-methyl-N-[1.2.3 - 
4.5. 6-he3:ahydro-2-oxo-lH-l-ben2azocin-3-yl3- 



3-Azido-3 .4.5. 6-tetrahydro-l-benzazocin- 
2(lH)-one prepared by the method of Watthey et al.. 
" J Med. Chem.. 22. 1511-1516 (1985)) was reduced to 
3-amino-3 .4.5. 6-tetrahydro-l-benzazocin-2 (Itt)-one by 
the procedure described in Example 1. Step A. then 
coupled with 3-benzyloxycarbonylamino-3-methyl- 
butanoic acid (Example 1, Step E) by the procedure 
30 DUT^aiiw 1h NMR (200MH2. 

described xn Example 1. Step r. n " k 
CDCI3): 1.36 (S.6H). 1.75 (m.3H). 2.08 (m IH) 2^47 
(m.3H). 2.80(m.lH), 4.13 (m.lH). 5.12 (s.2E). 5.79 
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(s.lH), 6.86 (d,7Hz.lH). 7.0-7.4 (m.8H). 7.90 
(s,lH). FAB-MS: calculated for C24H29N3O4 423; 
found 424 (M+H.1007.). 

Step B : 3-Benzyloxycarbonylamino-3-methyl-N-Cl ,2,3,- 
4,5, 6-hexahydro-2-oxo-l-C [2 ' -(N-triphenyl- 
inethyl)-tetrazol-5-yl] [1 , 1 ' -biphenyl ]-4-yl] - 

inPi-hvl-lH- 1 -hpnzazor i n-3-vn-hiit.anainide 

Prepared from the intermediate obtained in 
Step A and N-triphenylmethyl-5-C2-(4'-bromomethyl- 
biphen-4-yl)] tetrazole by the procedure described in 
Example 1. Step K. % NMR (200MHz, CDCI3): 1.42 
(S.6H), 1.72 (m.4H), 2.42 <m,4H), 4.16 (m.lH), 4.49 
(d,13Hz,lH), 5.10 (s,2H). 5.30 (d.lSHz.lH), 5.79 
<8.1H). 6.80 (d.6Hz.2H). 6.9-7.6 <m,32H). 7.86 <m.lH). 

Step C : 3-Amino-3-methyl-N-[ 1 ,2,3,4,5, 6-hexahydro-2- 
0x0-1- C C2 • -(lH-tetrazol-5-yl) [1 , 1 '-biphenyl] - 
4-yl]methyl]-lH-l-benzazocin-3-ylD-butan- 

an.^HP■ trifliioroacetate — 

The title compound was prepared from the 
intermediate obtained in Step B by the procedure 
described in Example 1, Step L. % NMR (200MHz, 
CP3OD): 1.28 (S,3H), 1.32 (s,3H). 1.44 (m.lH), 1.75 
(m,3H), 2.05 (m.lH). 2.48 (m.3H), 4.00 (m.lH). 4.64 
(d,13Hz,lH). 5.19 (d,13Hz.lH), 6.9-7.4 (m,8H). 
7.4-7.7 (m,4H). FAB-MS: calculated for C30H33N7O2 
523: found 524 (M+H,100%). 
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Ezample 39 



10 



15 



20 



25 



3-Amino-3-methyl-N-Cl , 2,3. 4-tetraliydro-2-oxo-l-[ [2 ' - 
(lH-tetrazol-5-yl)Cl . 1 ' -biphenyl]-4-yl3methyl]-lH-l- 

Sfcep A : 3-Benzyloxycarbonylamino-3-methyl-N-[l ,2,3,4- 
tetrahydro-2-oxo-lH-l-quinolin-3-yl3-butan- 



?mide 



Prepared as in Example 1. Step F from 
3-ainino-1.2,3.4-tetrahydroquinolin-2-one (prepared by 
the method of Davis, et al; Arch. Biochem. Biophys., 
102 . 48 (1963)) and 3-benzyloxycarbonylainino-3- 
methylbutanoic acid (Example 1. Step E). % HMR 
(200MHz. CDCI3): 1.42 (s,6H). 2.68 (S.2S). 2.86 
(t. 13Hz, IE), 3.00 (m.lH). 4.67 (m,lH). 5.00 (s,2H), 
6,9-7.3 (m,9H). TAB-MS: calculated for C22H25N3O4 
395; found 396 (M+1,1007.). 

Sf et, B : 3-B€nzyloxycarbonylamino-3-methyl-N-C 1 ,2,3.4- 
tetrahydro-2-oxo-l-C [2 • -(N-triphenylmethyl)- 
t et r azol-5 -y 1 ] C 1 . 1 ' -biphenyl ] -4-yl ] methyl-lH- 
l-quino1in-3-vl 1-Nitanamide 



Prepared from 3-benzyloxycarbonylamino-3- 
methyl-N-[l . 2.3. 4-tetrahydro-2-oxo-lH-l-quinolin-3- 
yl]-butanamide and N-triphenylmethyl-5-[2-(4 •-bromo- 
methylbiphen-4-y^)] tetrazole by the procedure 
described in Example 1. Step K. % NMR (200MHz, 
CD.,OD): 1.41 (S.6H), 2.66 <s,2H). 2.85 (t,llHz,lH), 
^° 3.11 (m.lH). 4.15 (m.lH). 4.97 (d.l5Hz.lH). 5.30 
(d.lSHz.lH). 6.7-7.6. (m,26H), 7.80 (m.lH). 
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Step C : 3-Ainino-3-methyl-N-[ 1 ,2,3, 4-t etrahydro-2-oxo- 
!_[ [2 ' -(lH-tetrazol-5-yl) [1 . 1 ■ -biphenyl]-4- 
yl]inethyl]-lS-l-quiiiolin-3-yl]-butanainide , 

trif luoro acetate ; ■. 

The title compotind was prepared from the 
intermediate obtained in Step B by the procedure 
described in Example 1. Step L. NMR (200MH2. 

CD3OD): 1.50 (S.3H). 1.52 (s,3H), 2.66 (m,2H). 3.16 
(m,2H), 4.84 (m.lH), 5.17 (d,llHz,lH), 5-39 
(d.llHz.lH), 7.0-7.4 <m,8H), 7.57 (m,4H). FAB-MS: 
calculated for C28H29N7O2 495; found 496 
(M+H,1007,). 

'Example 40 

3-Benzylamino-3-methyl-N-[2 , 3 , 4,5-tetrahydro-2-oxo-l- 
[ [2 • -(lH-tetra2ol-5-yl) [1 . 1 • -biphenyl]-4-yl]methyl]- 
lH-l-benzazepin-3 fR')-vn-butanamide. trif luoroacetate 

The title compound was prepared from 
3-amirio-3-methyl-N-C2 .3.4, 5-tetrahydro-2-oxo-l-[ [2 ' - 
(lH-tetrazol-5-yl) [1 . 1 ' -biphenyl]-4-yl]methyl]-lH-l- 
benzazepin-3(R)-yl]-butanamide trif luoroacetate 
(Example 1) and benzaldehyde by the procedure 
described in Example 18. NMR (200MHz, CD30r) : 

1.42 <s.3H), 1.46 (S.3H), 2.0-2.6 <m,4H). 2.69 (br 
S.2H), 4.12 (S.2H), 4.37 (dd ; 8 . 12Hz ; IH) , 4.90 
(d,15Hz.lH), 5.18 (d.lSHz.lH), 6.97 (d,8Hz,2H), 
7.1-7.7 (m.l5H). FAB-MS: calculated for C35H37N7O2 
599; found 600 (M+H,100%). 
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Example 41 

3-Is obutylamino-3-methyl-N- [2 . 3.4, 5-t et rahydro-2-oxo- 
1_C[2 • -(lH-tetrazol-5-yl) [1 . 1 ' -biphenyl]-4-yl]inethyl]- 

The title compound was prepared from 
3-amino-3-methyl-N-C2 .3,4. 5-tetrahydro-2-oxo-l-C [2 ' - 
(lH-tetraz:ol-5-yl) CI . 1 ' -biphenyl]-4-yl3methyl]-lH-l- 
ben2azepin-3(R)-yl3-butanamide trif luoroacetate 
(Example 1) and isobutyr aldehyde by the procedure 
described in Example 18. % NMR <200MH.. CD3OD): 
0 99 <d.8Hz.3H). 1.00 (d.8Hz.3H), 1.35 (s.SH). 1.39 
(s 3H). 1.8-2.6 <m,7H). 2.81 (d.7Hz.2H), 4.32 

d;.8.12Hz;lH). 4.92 (d.lSHz.lH). 5.14 (d.l5Hz IH), 
7.00 (d.8Hz.2H). 7.1-7.4 (m.6H). 7.5-7.7 (m.4H). 
FAB-MS : calculated for C33H39N7O2 565; found 566 
(M+H.100%). 



20 



£xa>iple 42 



3-Propylamino-3-methyl-N-C2 .3.4. 5-tet rahydro-2-Oxo-l- 
r [2 . -<lH-tetrazol-5-yl) [1 . 1 •-biphenyl]-4-yl3«ethyl3- 
iS,l,fegnzazsEjJlz:a^^ 

The title compound was prepared from 
3-amino-3-methyl-N-[2 .3.4. 5-tetrahydro-2-oxo-l-C [2 • - 
(lH-tetrazol-5-yl) CI . 1 .-biphenyl3-4-yl3methyl3-lH-l- 
benzazepin-3(R)-yl3-butanamide trifluoroacetate 
(Example 1) and propionaldehyde by the Procedure 
described in Example 18. % NMR (200MHz. CD3OD) : 
^° 0 97 (t.8Hz.3H). 1.32 (s.3S). 1.36 (s.3H). 1.65 
(m 2H). 2.0-2.6 (m,8H). 2.93 (t.7Hz.2H). 4.33 
(dd;7,llHz;lH>. 4.89 (d,15Hz.lH). 5.18 (d.l5Hz,lH). 
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6.99 (d,8Hz.2H), 7.10-7.35 (m,6H), 7.45-7.65 (in.4H). 
FAB-MS: calculated for C32H37N7O2 551; found 552 
(M+H,73%). 

5 

£zaBiple 43 

3- (Cyclopropylmethyl )amino-3-methyl-N-[2 , 3,4, 5-tetra- 
hydro-2-oxo-l-[ [2 • -( lH-tetrazol-5-yl ) [1 , 1 ' -biphenyl]- 

4- yl]methyl]-lH-l-benzazepin-3(R)-yl]-butanamide . 

trif luoroacetate _ 

The title compound was prepared from 
3-ainino-3-methyl-N-[2 , 3,4, 5-tetrahydro-2-cxo-l-[ [2 • - 
( lH-tetrazol-5-yl) [1,1' -biphenyl]-4-yl]methyl]-lH-l- 

15 benzazepin-3(R)-yl}-butanamide trif luoroacetate 

(Example 1) and cyclopropanecarboxaldehyde by the 
procedure described in Example 18. NMR (200MHz, 

CD3OD): 0.37 (m,2H), 0.65 (m.2H), 1.00 (m.lH), 1.34 
(s,3H>. 1.36 (8,3H), 2.0-2.6 (m,6H), 2.88 (d,7Hz,2H). 

20 4.33 (dd:7,llHz:lH), 4.89 (d.lSHz.lH). 5.18 

(d,15Hz,lH). 7.01 (d.8Ez.2H), 7.15-7.35 (m,6H). 
7.45-7.70 (m,4H). FAB-MS: calculated for 
C33H37N7O2 563; found 564 (M+H.100%). 

22 Example 44 

3-(Cyclohexylmethyl)amino-3-methyl-N-[2.3,4,5-tetra- 
hydro-2-oxo-l-[C2 ' -(lH-tetrazol-5-yl) [1 , 1 •-biphenyl]-4 
-yl]methyl]-lH-l-benzazepin-3(R)-yl]-butanamide, 

3Q 1-rif luoroacetate — 

The title compound was prepared from 
3-amino-3-methyl-N-[2 ,3,4, 5-tetrahydro-2-oxo-l-[ [2 • - 
( lH-tetrazol-5-yl) [1 , 1 ' -biphenyl]-4-yl]methyl]-lH-l- 
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benzazepin-3(R)-yl]-butanamide trif luoroacetate 
(Example 1) and cyclohexanecarboxaldehyde by the 
procedure described in Example 18. NMR (200MHz. 

CD3OD): 0.8-1.4 (m,6H). 1.33 (s,3H). 1.37 (s,3H), 
1.5-1.9 (m.5H). 2.0-2.6 <m,6H), 2.80 (d.7H2,2H). 4.32 
(dd;8.12Hs;lH). 4.92 (d,15Hz,lH), 5.14 (d.lSHz.lH), 
7.00 (d,8H2,2H). 7.10-7.35 (m,6H), 7.45-7.70 (m.4H). 
FAB-MS: calculated for C36H43N7O2 605; found 606 
(M+H,100%). 

Example 45 

3_(4_hydroxybenzyl >amino-3-methyl-N-C2 , 3,4, 5-tetra- 
hydro-2-oxo-l-C [2 • -(IH-tetrazol-S-yl) [1 . 1 ' -biphenyl]- 
4-yl ]iae thyl ] -IH-l-benzazep in-3 (R ) -y 1 J -but anami de , 
irif luor oacetate — . — j— 

.«;tep A : 3-(4-benzyloxybenzyl )amino-3-methyl-N-[2 , 3 , - 
4, 5-tetrahydro-2-oxo-l-CC2 ' -(IHtetrazol-S- 
yD-Cl . 1 ' -biphenyl3-4-yl]inethyl3-lH-l-benz- 
p7.p pin-3<T?^-vn-bT it^^a"'^<^e. trif luoroacetat e 
Prepared from 3-amino-3-methyl-N-[2,3 ,4,5- 
tetrahydro-2-oxo-l-CC2 • -(IH-tetrazol-S-yl) [1 , 1 • -bi- 
phenyl]-4-yi:methyl]-lH-l-benzazepin-3(R)-yl]-butan- 

amide trif luoroacetate (Example 1) and 4-benzyloxy- 
benzaldehyde by the procedure described in Exajnple 
18. 1h NMR (200MHz. CD3OD) : 1.32 (s,3H). 1.35 
(S.3H), 2.0-2.7 (m,6H), 4.10 (S,2H). 4.36 
(dd;8.12Hz:lH). 4.91 (d.lSHz.lH), 5-02 (s,2H). 5.09 
(d.lSHz.lH), 6.98 (d,8Hz.6H). 7.1-7.6 (m,15H). 
FAB-MS: calculated for C43H43N7O3 705; found 706 
(M+H.100%). 
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Step B : 3- ( 4-Hydr oxybenzy 1 ) ainino-3-inethyl-N- [2,3,4,- 
5-tetrahydro-2-oxo-l-[[2 '-(IH-tetrazol-S-yD- 
Cl , 1 '-biphenyl]-4-yl3methyl]-lH-l-benzazepin- 

3(R)~yn-btitanamide. trif luoroacetate 

The intermediate obtained in Step A (14.6ing, 
O.OlSmmol) dissolved in l.SmL of methanol was 
hydrogenated at room temperature and one atmosphere 
over lOmg of 10% Pd/C for 2 hours. The reaction 
mixture was filtered through Celite and the filtrate 
concentrated under vacuum. The residue was purified 
by reverse phase HPLC on C-18 eluting with 
methanol/0.1% aqueous tr if luoroacetic acid (linear 
gradient: 60% methanol increased to 75% methanol 
over 10 minutes) to afford 8.1mg (O.Ollmmol, 62%) of 
the title compound. NMR (200^Daz, CD3OD) : 1.40 

<s.3H), 1.44 (s,3H), 2.0-2.7 (m,6H), 4.08 (s,2H)» 
4.36 <m,lH), 4.87 (d,15Hz,lH), 5.20 (d,15Hz,lH), 6.78 
(d,8Hz,2H), 6.96 (d,8Hz,2H), 7.1-7.7 (m,12H). 
FAB-MS: calculated for C3gH37N703 615; found 616 
(M+H,46%) . 

£xanple 46 

3-Amino-3-methyl-N-[3,4-dihydro-4-oxo-5-C[2 '-(IH- 
tetrazol-5-yl) [1 , 1 ' -biphenyl]-4-yl]methyl]-l , S-benzo- 
thiazepin-3f S)-vlVbutanamide. trif luoroacetate 

Step A : 3-t-Butoxycarbonylamino-3-methyl-N-[3 ,4-di- 
hydro-4-oxo-l , 5-benzothiazepin-3(S)-yl]- 

Prepared from 3(S)-amino-3,4-dihydro-l,5- 
benzothia2epin-4(5H)-one (prepared from D-cysteine 
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(S-cysteine) by the method of Slade, et al, J. Med. 
Chem. . 23., 1517-1521 (1985)) and 3-t-butoxycarbonyl- 
amino-3-methylbutanoic acid (Example 31, Step E) by 
the procedure described in Example 1, Step F. NMR 
(200MHz, CDCI3): 1.38 (s,6H), 1.45 (s.9H), 2.32 
(d.lOHz.lH). 2.50 (d.l4Hz,lH), 2.70 (d,14Hz.lH), 2.92 
(t,llHz,lH), 3.93 (dd;7.11Hz;lH). 4.76 (m,lH). 7.02 
(d.SHz.lH). 7.1-7.3 (m,2H), 7.40 (t.SHz.lH), 7.66 
(d,7Hz,lH), 8.23 (br s.lH). FAB-MS: calculated for 
C19H27N3O4S 393; found 394 (M+H,367o). 

Step B : 3-t-Buto3qrcarbonylamino-3-methyl-N-C3 , 4-di- 

hydro-4-oxo-5-C [2 • -(N-tr iphenylmethyl )-tetra- 
zol-5-yl] [1 . 1 ' -biphenyl3-4-yl3inethyl]-l, 5- 

hPT^gQthi ? ?:ppin-3 ( <; -t-vll-btitanamide _ 

Prepared from the intermediate obtained in 
Step A and N-triphenylmethyl-5-C2-(4' -bromomethyl- 
biphen-4-yl>3 tetrazole by the procedure described in 
Example 1. Step K. NMR (200MHz, CD3OD): 1.32 

(S.6H), 1.39 (S.9H). 2.26 (d.7Hz,lH). 2.47 
(d,14Hs,lH). 2.63 (d,14Hz.lH), 3.01 (t,llHz,lH). 3.60 
(dd;7.11Hz;lH), 4.76 <dd;7.11Hz;lH) , 5-05 (br s.2H), 
6.9-7.6 (m,26H), 7.80 (m,lH). FAB-MS (Li+ spike): 
calculated for C52H51N7O4S 870; found 876 
(M+Li.100%)- 

Step C : 3-Amino-3-methyl-N-[3 , 4-dihydro-4-oxo-5-[ [2 • - 
(lH-tetrazol-5-yl) [1,1' -biphenyl]-4-yl]- 
methyl]-l , 5-benzothiazepin-3(S)-yl]-butan- 

flTnide. tr i f 1 nnrnaretate — _ 

The title compound was prepared from the 

intermediate obtained in Step B by the procedure 
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described in Example 31. Step H. Him (200MHz. 
CD3OD): 1.38 (S.3H). 1.40 (s,3H), 2.55 (br s.2H). 
3.09 (t.llHz.lH). 3.64 (dd ; 7 . UHz ; IH) . 4.65 
(dd;7.11Hz;lH). 5.07 (d.lSHz.lH). 5.24 (d.lSHz.lH). 
7.06 (d.8H2,2H). 7.3-7.7 (m.lOH). FAB-MS: 
calculated for C28H29N7O2S 527; found 528 
(M+H,1007.). 

Ezaaiple 47 

3-Amino-3-methyl-N-[3 . 4-dihydro-l . 1 , 4-tr ioxo-5-[C2 • - 
( IH-tet razol-5-yl ) [1 . 1 ' -biphenyl]-4-yl3methyl]-l . 5- 

s^ep A ; 3-t-Butoxycarbonylainino-3-methyl-N-[3 , 4-di- 
hydro-1 , 1 , 4-tri 0x0-1 , S-benzotliiazepin-S ( S )- 

y^l-^in-anamide 

To a solution of 88ing (0.22inmol) of 
3-t-butoxycarbonylamino-3-methyl-N-C3 , 4-dihydro-4- 
0x0-1. 5-benzothiazepin-3(S)-yl]-butanainide (Example 
46 Step A) in 2mL of dry methylene chloride under 
nitrogen was added 38mg of solid sodium bicarbonate 
(0.44mmol, 2eq) followed by 106mg of 807. 
m-chloroperbenzoic acid (85mg mCPBA. 0.49mmol, 
2.2eq). The mixture was stirred at room temperature 
for 3 hours then concentrated under vacuum. The 
residue was chromatographed on silica, eluting with 
ethyl acetate /hexane (7:3). The chromatographed 
material was redissolved in 50mL of ethyl acetate, 
washed with 1:1 saturated aqueous sodium 
chloride/saturated aqueous potassium carbonate, then 
brine dried over magnesium sulfate, filtered and 
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evaporated under vacuum to afford 86nig (0.20miuol. 
91X) of the product. NMR (200MH3. CDCI3): 1.36 

(S.3H), 1.38 (S.3H). 1.45 (s.9H). 2.51 (d.lSHz.lH), 
2.83 (d.l3Hz.lH), 3.58 <dd ; 12 . 14H2 : IH) , 4.33 
(dd;8,14Hz;lH). 4.90 (m,2H). 7.30 <in,2H). 7.46 
(t.BHz.lH), 7.70 (t.8Hz.lH). 8.07 (d.8H2.1H). 8.70 
(br S.IH). FAB-MS: calculated for CigHzyNgOeS 
425: found 426 (M+H,32%). 

Ste^: 3-t-Butoxycarbonyla!aino-3-methyl-N-[3 . 4-di- 
hydro-1 , 1 , 4-trioxo-5-CC2 ' - (N-tr i phenyl - 
iiiethyl)-tetrazol-5-yl] [1.1' -biphenyl]-4- 
yl]-methyl]-l , 5-benzothiazepin-3(S)-yl]- 

1i;*i^t?"Ti""^<^^ 

Prepared from the intermediate obtained in 
Step A and N-triphenylmethyl-5-C2-(4'-bromomethyl- 
biphen-4-yl)3 tetrazole by the procedure described m 
Example 1. Step K. NMR (200MHz. CDCI3): 1.35 

(S.3H). 1.37 <s.3H). 1.47 (s.9H). 2.45 <d.l3H2.1H). 
2 81 (d.l3Hz.lH). 3.40 (dd;11.14H2.1H) . 4.18 (m.3H). 
4.80 (m.2H). 5.65 (d.l5Hz.lH). 6.9-7.6 <m.25H). 7.95 
(m.2H). FAB-MS <Li+ spike): calculated for 
C52H51N7O6S 902; found 909 <M+Li.lOO%). 

3-Amino-3-methyl-N-C3 . 4-dihydro-l . 1 . 4-tr ioxo- 
5-[ [2 • -(lH-tetrazol-5-yl ) [1 , 1 ' -biphenyl]-4- 
yl]methyl]-1.5-benzothiazepin-3(S)-yl]-butan- 

airn'dP. tr^'fly^T-oacetate ^ 

Prepared from the intermediate obtained in 
Step B by the procedure described in Example 31, Step 
H 1h NMR (200MHz. CD3OD) : 1-32 (br S.6H), 2.51 (br 
s 2H) 3.64 (dd; 12.14Hz. IH). 3.98 (dd ; 8 . 14; IH) . 4.54 
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<d,16Hz,lH), 4.78 (m,lH), 5.43 (da6Hz,lH), 7.08 
(d.8Hz,2H), 7.30 (in,3H), 7.5-7.8 (m,6H), 8.00 
(d,8Hz,lH). JAB-MS: calculated for C28H29N7O4S 
559; found 560 (M+H,1007o). 

Example 48 

3-Ainino-3-methyl-N-[3 ,4-dihydro-l,4-diozo-5-[[2'-(lH- 
tet^a20l-5-yl ) [1 , 1 * -biphenyl ]-4-yl]methyl]-l , 5-ben20- 
thiazepin-3 ( S )-yl]-butanamide , tr if luoroacetate 
rdiastereomer A1 

Step A : 3-t-Butoxycarbonylamino-3-methyl-N-[3 , 4-di- 
hydro-1 ♦ 4-dioxo-l , 5-benzothia2epin-3<S>-yl]- 

butanamide, diastereomers A and B 

A solution of 179mg (0.46mmol) of 3-t-butoxy- 
carbonylamino-3-methyl-N-[3 ,4-dihydrO"4-oxo-l ,5-benzo- 
thiazepin-3(S)-yl]-butanainide (Example 46, Step A) in 
4.5inL of methanol /water (5:1) was treated with 102mg 
(0.48mmol, l.OSeq) of sodium periodate and stirred at 
room temperature for 48 hours. The reaction mixture 
was filtered and the filtrate concentrated under 
vacuum. The residue was redissolved in chloroform, 
dried over potassium carbonate, filtered and 
concentrated under vacuum. Purification by flash 
chromatography on silica, eluting with ethyl acetate, 
afforded 47mg (0.12mmol, 257o) of the less polar, 
minor diastereomer A in addition to 105mg (0.26Damol, 
567o) of the more polar, major diastereomer B. 

NMR (diastereomer A; 200MHz, CDCI3): 
1.37 (s,3H), 1.38 (s,3H), 1.45 (s,9H), 2.51 
(da3Hz,lH), 2.79 (d,13Hz,lH), 3.80 (m,2H), 4.78 
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(..IH). 4.95 (br s.lH), 7.14 (m,2H), ' 

7 93 (m.lH). 8.18 (br s,lH). FAB-MS: calculated for 

C19H27N3O5S 409: found 410 (M+H,29%). 

^ Stet) B- 3-t-Butoxycarbonylamino-3-methyl-N^C3.4-di- 

' hydro-1 . 4-dioxo-5- C [2 • -(N-t r iphenylmethyl )- 
tetrazol-5-yl] [1.1' -biphenyl]-4-yl]methyl] - 
1 . 5-ben20thiazepin-3 ( S )-yl3-btitanamide . 

Hi ag-fcierf oiner A _ 

^° Prepared from diastereomer A obtained in 

Step A and N-tripbenylmethyl-5-C2-(4. -bromomethyl- 
biphen-4-yl)] tetrazole by the procedure described xn 
Example 1, Step K. NMR (200MHz, CDCI3): 1.35 

(s 3H), 1.36 (S.3H). 1.44 (s.9H). 2.45 (d.l3Hz.lH). 
2.;2 (d.l3Hz.lH). 3.61 (m,2H). 4.63 C-;lH>^/-«^ 
(m,2H). 6.9-7.6 <m,25H>. 7.81 (m.lH), ^^^^o's 
FAB-MS <Li+ spike): calculated for C52H51N7O5S 
886; found 893 (M+Li,95%). 

3-Amino-3-methyl-N-C3.4-dibydro-1.4-dioxo-5- 
[[2«-<lH-tetrazol-5-yl)[l.l'-bipbenyl]-4-yl3- 
methyll-l . 5-benzothiazepin-3(S )-yl3-butan- 

^p.^^, frif l ii o^o^-^i-p. diasterepmgr A 

The title compound was prepared from the 
intermediate obtained in Step B by the procedure 
^ 1h NMR (200MHz. 

described in Example 31. Step a. n. v 

CD3OD): 1.32 (br S.6H), 2.51 (br s.2H). 3.32 
(dd: 8.11Hz; IE). 3.95 (t.llHz.lH). 4.55 

dd;8.11Hz;lH). 4.85 (d.l5Hz.lH). 5.22 ^Hz ^H). 

7.01 (d.8Hz.2H). 7.17 (d.8Hz.2H). 7.4-7.8 (m.8H). 
FAB-MS : calculated for C28H29N7O3S =43; found 544 
(M+H,1007o)- 
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Example 49 

3-Amino-3-methyl-N-[3 , 4-dihydro-l , 4-dioxo-5-[ [2 ' -(IH- 
tetrazol-S-yl ) [1 , 1 • -biphenyl]-4-yl]methyl]-l , 5-benzo- 
thiazepiii-3 (S )-yl]-butanamide , tr if luoroacetate 
Tdiastereomer B1 

Stgp A: 3-t-Butoxycarbonylamiiio-3-methyl-N-[3 . 4-di- 
10 hydro-1, 4-dioxo-r,5-benzothiazepin-3(S)-yl]- 

butanamide, diastereomer B [ 

Prepared from 3-t-butoxycarbonylamino-3- 
inethyl-N-[3,4-dihydro-4-oxo-l ,5-benzothiazepin-3(S)- 
yl]-butanamide (Example 46, Step A) by the procedure 
X5 described in Example 48, Step A- -^H NMR 

(diastereomer B; 20011Hz, CDCI3): 1.37 (s,3H), 1.38 
(8,3H), 1.44 (s,9H). 2.48 (d,14Hz.lH), 2.68 
(d,14Hz,lH), 3.30 (dd;11.15Hz;lH). 4.14 
(dd;8.15Hz;lH). 4.86 (m,lH), 7.1 (d,8Hz,lH), 7.25 
20 (m,lH), 7.41 (m,lH), 7.55 (maH). 8.81 (br S.IH). 

FAB-MS: calculated for Cj^9H27N305S 409; found 410 
(M+H,387.). 

Step B : 3-t-Butoxycarbonylamino-3-methyl-N-C3 . 4-di- 
25 hydro-l,4-.dioxo-5-C[2'-(N-triphenylmethyl)- 
tetrazol-5-yl] [1.1' -biphenyl]-4-yl]methyl]- 

1 .5-benzothia2epin-3(S)-yl]-butanamide. 
diastereomer B 

Prepared from the intermediate obtained in 
30 Step A and N-triphenylmethyl-5-[2-(4 ' -bromomethyl- 

biphen-4-yl)] tetrazole by the procedure described in 
Example 1, Step K. NMR (200MHz. CDCI3): 1.38 

(s,6H), 1.45 (s,9H), 2.50 (d,14Hz,lH). 2.72 
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(d.l4Hz.lH), 3.10 (dd;10.15Hz;lH). 4.05 (m.2H), 4.85 
(m IH). 5.08 (br s , IH) . 5.68 (d.lSHz.lH). 6.9-7.5 
(ni.26H). 7.92 (m,lH). FAB-MS (Li"^ spike): 
calculated for C52H51N7O5S 886; found 893 
(M+Li,647.) . 

SteoJI: 3-Amino-3-methyl-N-C3 , 4-dihydro-l . 4-dioxo-5- 
[[2'-(lH-tetrazol-5-yl)[l.l'-biplienyl]-4-yl3- 

methylD-l . 5-benzothia2epin-3 ( S)-yl]-butan- 
aJ^iJJ£_iJLifl^fiIJ2a£Sj^i^^ 
The title compound was prepared from the 
intermediate obtained in Step B by the procedure 
described in Example 31. Step H. NMR <200MHz. 

CD3OD): 1.33 (br s,6H). 2.53 Cbr S.2H). 3.29 
<dd;11.14Hz;lH). 3.89 (dd ;7 . 14;1H) . 4.48 (d.l6Hz.lE). 
4.82 (m.lH). 5.33 (d.l6Hz.lH). 7.0-7.7 (m.l2H). 
FAB-MS : calculated for C28H29N7O3S 543; found 544 
<M+H,1007.). 

£xaBiple 50 

3-Amino-3-methyl-N- [3 . 4-d ihydr o-3-oxo-4- 1 [2 • - < IH- 
tetrazol-5-yl) CI . 1 ' -biphenyl]-4-yl]methyl3-2H-l . 4- 
K^^^nthiazi^-^ "11 - r^—- i-^*- n^onortrifluorpac^tatel 

SX3S-h: 2-Amino-3 . 4-dihydro-3-oxo-2H-l , 4-benzo- 

thiazine ^ . 

Anhydrous ammonia gas was bubbled for one 
hour through a suspension of 500mg (2.5mmol) of 
2-chloro-3 . 4-dihydro-3-oxo-2H-l , 4-benzothiazine 
(prepared by the method of Worley. et al; J. Org. 
Chem 4fi. 1731-1734 (1975)) in 5mL of methylene 
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chloride- The mixture was filtered through Celite 
and the filtrate evaporated under vacuum. The 
residue was triturated with 20mL of chloroform, 
filtered and the filtrate evaporated under vacuum. 
Purification by flash chromatography on silica, 
eluting with ethyl acetate, afforded 185mg (l.Ommol, 
417o) of the product. NMR (200MHz, CDCI3): 2.00 

(br s,2H), 4.68 (br S,1H), 6,9-7.4 (m,4H), 9.05 (br 
s.lH). FAB-MS: calculated for €828^2°^ ^^0' 
found 181 (M+H,547o). 

Step B : 3-t-Butoxycarbonylamino-3-methyl-N-C3 . 4-di- 
hydro-3-oxo-2H-l ,4-ben20thiazin-2-yl]-butan- 

amide 

Prepared from 2-amino-3 ,4-dihydro-3-oxo-2H- 
l , 4-benzothiazlne (Step A) and 3-t-butoxycarbonyl- 
amino-3-methylbutanoic acid (Example 31, Step E) by 
the procedure described in Example 1, Step F. 
1h NMR (200MHz, CD3OD) : 1.26 (s,6H), 1.36 (s.9H), 
2.47 (d,13Hz,lH). 2.57 (d,13Hz,lH), 5.52 (br s,lH), 
6.31 (br s,lH), 7.00 (m,2H>. 7.22 (m,2H). FAB-MS: 
calculated for C18H25N3O4S 379; found 380 
(M+H,26%). 

Step C : 3-t-Butoxycarbonylaraino-3-methyl-N-[3 , 4-di- 

hydro-3-oxo-4- [ [2 ' -(N-tr iphenylmethyl)-tetra- 
20l-5-yl] [1 , 1 ' -biph€nyl]-4-yl]methyl]-2H-l , 4- 

benzothia2in-2-vn-butanamide 

Prepared from the intermediate obtained in 
Step B and N-tr iphenylmethyl-5-[2-(4 '-bromomethyl- 
biphen-4-yl)] tetrazole by the procedure described in 
Example 1, Step K. NMR (200MH2. CDCI3): 1.40 
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(S.6H). 1.42 (S,9H). 2.53 (d.l4Hz.lH). 2.92 
(d 14HZ.1H). 4.86 (d. 16Hz, IH), 4.92 (d,8Hz,lH). 5.29 
(d!l6Hz.lH). 5.49 (d.SHz.lH). 6.85-7.50 (m.26H). 7.92 
5 (m.lH). 

Step D : 3-Amino-3-methyl-N-C3 . 4-dihydro-3-oxo-4-C [2 • - 
( IH-t et r azol-5-yl ) [ 1 . 1 ' -b i phenyl ] -4-y 1 ] - 
methyl3-2H-l , 4-benzothia2in-2-yl]-butanainide , 

tT'-tf Innrnaretate ■ 

The title compound was prepared from the 
intermediate obtained in Step C by the procedure 
described in Example 31. Step H. NMR (200MHz. 

CD3OD): 1.40 (S.6H). 2.62 (S.2H). 5.34 <s.2H). 5.73 
T= (s IH). 7.0-7.7 (m.l2H). FAB-MS: calculated for 
C27H27N7O2S 513; found 514 (M+H,100%). 

EzaBiple 51 
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3-Amino-3-methyl-N-CZ . 3.4, 5-tetrahydro-2-oxo-l-C2- 
phenylethyl3-lH-l-benzazepin-3-yl]-butanamide, 

»T.ifiiinroacetatg ■ 

step A 3-Benzyl03ycarbonylamino-3-methyl-N-i:2 . 3,4,5- 
tetrahydro-2-oxo-lH-l-ben2azepin-3-yl]-butan- 



amide 



CXAl* J- V ^ 

Prepared from 3-amino-2,3 . 4. 5-tetrahydro-lH- 
Cl]benzazepin-2-one (Example 1. Step A) and 3-benzyl- 
oxycarbonylamino-3-methylbutanoic acid (Example 1, 
Step E) by the procedure described in Example 1, Step 
^° F iHNMR (200MHz. CDCI3): 1.38 (S,3H), 1.39 

CS 3H). 1.82 (m.lH). 2.52 (S.2H). 2.5-3.0 (m.3H). 
4 51 (m.lH), 5.07 (br s.2H). 5.58 (br s . IH) . 6.68 



WC 9 2/16524 PCr/US92/02271 



- 161 - 



(d,7Hz.lH). 6.96 (d.SHz.lH). 7.1-7.4 (m,8H), 7.62 (br 
s.lH). FAB-MS: calculated for C23H27N3O4 409; 
found 410 (M+H,100%). 

5 

Step B 3-Benzyloxycarbonylamino-3-methyl-N-[2 , 3,4,5- 
t e t r ahy d r o-2 -oxo-1- [ 2 -phenyl ethyl ] - IH- 1- 

^f»Tizazep-in-3-vn -butanamide — __ 

Prepared from the intermediate obtained in 
10 Step A and 2-phenethyl bromide by the procedure 
described in Example 3, Step A. NMR (200MHz, 

CDCI3): 1.37 (S.6H). 1.68 (m,2H), 2.50 <m.4H), 
2.7-3.0 (m,2H>, 3.70 (m,lH), 4.48 (m,2H), 5.05 
(s,2H). 5.66 <S,1H), 6.99 (m,lH). 7.0-7.4 (m.l4H). 
15 FAB-MS: calculated for C31H35N3O4 513; found 514 
(M+H , 100%) . 

Step C 3-amino-3-methyl-N-C2 , 3,4, 5-tetrahydro-2-oxo- 
1- [ 2-phenylethyl ] -iH-l-benzazep in-3-yl 3 - 

20 T>iii-anamide. trif luoroacetatg 

The title compound was prepared from the 
intermediate obtained in Step B by the procedure 
described in Example 3. Step B. NMR (200MHz, 

CD3OD): 1.34 (S.3H), 1.42 (S.3H). 2.0-2.4 (m.lH), 

25 2.58 <m.3H), 2.85 (m,2H), 3.90 (m.lH), 4.58 (m,lH), 
4.90 (d.lSHz.lH), 5.0 (m,lH), 5.15 (d,15Hz.lH>, 
7.0-7.5 (m,9H>. FAB-MS: calculated for C23H29W3O2 
379; found 380 (M+1,1007.). 

Example 52 

30 

3-Amino-3-methyl-N-[2 ,3,4, 5-tetrahydro-2-oxo-l-[3- 
phenylpropyl]-lH-l-benzazepin-3-yl]-butanamide, 

trif luor oaretate _ 
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«;^.ep A 3_Benzyloxycarbonylamino-3-inethyl-N-C2,3,4,- 
5-tetrahydro-2-03co-l-[3-phenylpropyl3-lH-l- 

Kp ^y.a7.eT>i^ -^-yn-btitanainid9 

Prepared from 3-benzyloxycarbonylamino-3- 
^ methyl-N- C2 .3.4. 5-tet rahydro-2-oxo-lH-l-benzazepin-3- 
yl]-butanamide (Example 51. Step A) and 3-phenylpropyl 
bromide by the procedure described in Example 3. Step 
A 1h NMR (200MHZ. CDCI3): 1-38 <S,6H), 1.82 
(m.4H). 2.4-2.9 (m.7H), 3.45 (m.lH). 4.36 (m.lH). 
5.02 (S.2H). 5.64 (s.lH). 6.69 (d.8Hz,lH). 6.9-7.4 
(m,14H). FAB-MS: calculated for C32H37N3O4 527; 
found 528 (M+H,1007o). 

, ^ S££E-B 3-Amino-3-methyl-N- [2 .3.4, 5-t etraliydro-2-oxo- 
1_ [ 3-phenylpropyl ] -lH-l-benzazepin-3-yl] - 

f. ^.^- an amid e , i-r i ^'itioroacetatg 

The title compound was prepared from the 
intermediate obtained in Step A by the procedure 
described in Example 3. Step B. NMR (200MHz. 

CD3OD): 1.21 (S.6H). 1.7-2.1 (m.2H). 2.1-2.4 <m.2H). 
2.5-2.9 (m,6H), 3.46 (m.lH). 4.37 <m.2H). 6.9-7.3 
<m,9H). FAB-MS: calculated for C24H31N3O2 3^^; 
found 394 (M+l,1007,>. 



20 



25 



30 



Example 53 

4-Amino-4-methyl-N-C2 .3.4. 5-tetrahydro-2-oxo-l-C [2 • - 
(lH-tetrazol-5-yl) [1.1' -biphenyl]-4-yl]methyl]-lH-l- 
^^^.,..o p^n-3- T^^ r— ^^^^n,.-HP. trifluoroacgtatg 

<,t,eT> A : 3-Amino-2 .3.4, 5-tet rahydro-l-C [2 • -(IH-tetra- 
zol-5-yl) El . 1 ' -biphenyl]-4-yl]methyl3-2H-l- 
j^^r^^.A 7:epir -?-"T%e . hvd rochlor idg 
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Prepared from 3-amino-2 , 3 , 4, 5-tetrahydro-lH- 
l-benzazepin-2-one (Example 1, Step A) by the 
procedures described in Example 4, Steps A, B and C. 
5 1h NMR (200MHz, CD3OD) : 2.17 (m.lH), 2.3-2.6 (m.3H). 

3.80 (dd:8,12H3;lH) . 4.78 (d,15Hz,lH). 5.38 
(d.l5Hz,lH), 6.95 (d,8Hz.2H). 7.17 (d,8Hz.2H>. 7.28 
(m,2H), 7.38 (m,2H). 7.5-7.7 (m,4H). FAB-MS: calc. 
for C24H22N6O 410; found 411 (M+H.1007.). 

10 

Step B : 4-Benzyloxycarbonylamino-4-methylpentanoic 

acid '. 

Prepared from 2,2-dimethylglutaric acid by 
the procedures described in Example 1, Steps C, D and 
15 E. NMR (200MHz, .CDCI3): 1.29 (S,6H), 2.02 

(t,6H2,2H). 2.34 (t,6Hz,2H), 5.06 (s,2H), 7.34 
(s,5H), 10.5 (br s , IH) . 

Step C : 4-Benzyloxycarbonylamino-4-methyl-N-C2 ,3,4,- 
2Q 5-tetrahydro-2-oxo-l-[[2'-(lH-tetrazol-5-yl)- 
[1 . 1 •-biphenyl]-4-yl]methyl-lH-benzazepin-3- 
SJJrJEfiIl±aaamid£ _ — 

Prepared from the intermediates obtained in 
Steps A and B by the procedure described in Example 
25 4, Step D. NMR (200MHz, CD3OD) : 1.30 (s,6H), 

1.9-2.6 (m,8H), 4.38 (m,lE), 4.86 (d,13Hz.lH), 4.98 
(S.2H). 5.16 (d,13Hz.lH). 6.97 (d,8Hz,2H), 7.1-7.3 
(m.llH), 7.4-7.7 (m,4H). FAB -MS : calculated for 
C38H39N7O4 657; found 658 (M+H,20%). 

30 

Step D : 4-Amino-4-methyl-N-[2 , 3,4, 5-tetrahydro-2-oxo- 
1- [ [ 2 ' - ( IH-tet razol-5-y 1 ) C 1 , 1 ' -biphenyl ] -4- 
yl]methyl]-lH-l-benzazepin-3-yl]-pentanamide. 
trif luor oac.etate _ 
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The title compound was prepared from the 
intermediate obtained in Step C by the procedure 
described in Example 1, Step H. MMR (200MHz, 

CD3OD): 1.29 <s.3H), 1.31 (s,3H), 1.8-2.6 (m.8H). 
4.29 (dd;8.12Hz:lH). 4.94 (d.l3Hz.lH). 5.16 
(d.l3Hs.lH). 6.99 (d.8Hz.2H). 7.1-7.3 (m,6H). 7.4-7.7 
(m,4H). FAB-MS: calculated for C30H33N7O2 523; 
found 524 (M+H.100%) 

Example 54 

Piperidine-N'-C2,3,4,5-tetrahydro-2-oxo-l-CC2'-(lH- 
tetrazol-5-yl ) [1 . 1 ' -b i phenyl ]-4-yl] methyl 3 -IH-l-benz- 
:^^.^ T^.-n-3-v 3 1-4-narbo3camide. tr if l ^ l prQacgtate 

Step A : N- ( t-Butoxycar bonyl )p ipe r i dine-4-carboxyl i c 

»cid 

To a suspension of l.Og <7.74mmol) of 
piperidine-4-carbo3ylic acid in 20mL of methylene 
chloride at room temperature was added 1.13mL of 
triethylamine (0.82g. 8.1mmol. 1.05eq) followed by 
1.87mL of di-t-butyl-dicarbonate (1.77g, 8.1inmol, 
l.OSeq). The mixture was stirred at room temperature 
for 48 hours then concentrated under vacuum. The 
residue was redissolved in ethyl acetate and the 
solution washed with 5% citric acid and brine, then 
dried over magnesium sulfate, filtered and evaporated 
under vacuum to afford 1.75g (7.63mmol, 98%) of the 
-n product. IhNMR <200MHz. CD3OD) : 1.42 (s.9H). 1.50 
<m,2H). 1.84 (m.2H), 2.46 (m.lH). 2.86 (t.9Hz.2H). 
3.91 (t.3Hz.lH), 3.98 (t.3Hz.lH). FAB-MS: 
calculated for C11H19NO4 229; found 230 <M+H.m). 
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Step B : N-(t-butoxycarbonyl)piperidine-N'-[2,3 ,4,5- 
tetrahydro-2-oxo-l-C [2 ' -<lH-tetrazol-5-yl )- 
[1 , 1 •-biphenylj-^-ylJmethylD-lH-l-benzazepin- 
a^sJJ^zEiEfili.Mnfiri^riiiailiiZ^ '. 

Prepared from N-(t-bTitoxycarbonyl)piperidine- 
4-carboxylic acid and 3-amino-l ,3 ,4,5-tetrahydro-l- 
[ [2 • -(IH-tetrazol-S-yl) [1 , 1 ' -biphenyl]-4-yl]methyl]- 
2H-l-benzazepin-2-one hydrochloride (Example 53, Step 
A) by the procedure described in Example 4, Step D. 
1h NMR (200MHz, CD3OD) : 1.42 (s,9H). 1.4-2.9 
(m,llH). 4.05 (m.3H), 4.30 (m.lH). 4 . 81 (d , 15Hz , IH) . 
5.22 (d,15Hz,lH), 6.98 (d,8Hz,2H), 7.1-7.3 (m,6H), 
7.4-7.7 (m,4H). FAB-MS: calculated for C35H39N7O4 
621; fotind 622 <M+H,7%). 

Step C : Piper id ine-N '-[2,3,4, 5-tet rahydro-2-oxo-l- 

C C2 ' -(lH-tetrazol-5-yl) [1 , 1 ' -bi phenyl ]-4-yl] - 
methyl ]-lH-l-benzazepin-3-yl]-4-carboxamide, 

trif luoroacetate 

The title compound was prepared from the 
intermediate obtained in Step B by the procedure 
described in Example 31, Step H. NMR (200MHz, 

CD3OD): 1.7-2.7 (m.BH), 3.00 (m,3H), 3.38 (m,2H), 
4.31 (dd;8.12Hz;lH), 4.86 (d,15Hz,lH), 5.20 
(d.lSHz.lH), 6.99 (d.8Hz,2H). 7.1-7.4 (m,6H), 7.4-7.7 
(m,4H). FAB-MS: calculated for C30H31N7O2 521; 
found 522 CM+H,100%). 

Example 55 

Piperidine-N '-[2,3,4, 5-tetrahydro-2-oxo-i-[ [2 ' -( IH- 
t et razol-S-yl ) [ 1 , 1 • -biphenyl]-4-yl]methyl]-lH-l-benza- 
2epin-3-vn-3-carboxamide . trif luoroacetate 
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The title compOTind was prepared from 
piperidine-3-carboxylic acid and 3-ainiiio-1.3 .4,5- 
tetrahydro-l-CC2 . -(lS-tetrazol-5-yl) d . 1 " -bxphenyl]-4- 
yl3methyl]-2H-l-benzazepin-2-one hydrochloride 
™ie 53. Step A) by the procedures described xn 
E^ple 54. IH NMR (200MHZ. CD3OD) : 1.6-2.2 (m 5H) . 
2.28 (m.lH). 2.50 (m.2H). 2.79 (m.lH). 3.19 -;^^)' 
4.30 (..IH). 4.86 (d.l4H..lH). 5.17 (d.l4Hz. H). 6.99 
(,.4H). 7.20 (m.4H). 7.55 <m.3H). 8.38 (m.lH). 
TAB-MS: calcxilated for C30H31N7O2 521; found 522 
(M+H,100%) . 

Bzainple 56 

Quinuclidine-N.-C2,3 ,4 . 5-tetrahydro-2-oxo-l-C C2 ' -(IH- 
Ltrazol-5-yl)Cl.l-biphenyl]-4-yl3methyl]-lH-l-benza- 

-^;..^_^- ^n-3. r . rbO TT^in i<1e trinwrof irPtf^ t . e 

The title compound, as a miacture of four 
diastereomers. was prepared from racemic quinuclidine- 
3-carboxylic acid and 3-amino-l .3 .4. 5-tetrahydro-l- 
^ r 2 • - ( IH-t etr azol-5-yl ) [ 1 . 1 ' -biph«nyl] -4-yl]methyl ] - 

2H-l-benzazepin-2-one hydrochloride (Example 53 . Step 
A) by the procedures described in I^ample 4 Step D. 
iH NMR (200MHZ. CD3OD) : 1.7-2.7 <™'«^>; ^'^"^^^ 
(m 8E), 4.32 (m.lH). 4.8-5.2 (m.2H), 7.00 (d,8Hz.2H) 
7 l!7.; <m.6H). 7.4-7.7 (m,4H). FAE-MS : calculated 
for C32H33N7O2 547; found 531 (22%). 
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Example 57 

3-Araino-3-methyl-N-[2 ,3,4, 5-tetrahydro-2-oxo-l- 

[ [ [1 , 1 '-biphenyl]-4-yl]methyl]-lH-l-ben2azepin-3 (R)- 

y^ 1-butaiiaiiiide. t r i f luoroacetate ^ 

Step A : 3-t-Butoxycarbonylamino-3-methyl-N-C2 ,3 ,4,5- 
t e t r ahyd r o- 2-oxo- IH- 1 -benzaz ep i n-3 ( R ) -y 1 ] - 

hiitanamide 

Prepared from 3-t-butoxycarbonylamino-3- 
methylbutanoic acid (Example 31, Step E) and 3(R)- 
amino-2 ,3,4, 5-tetrahydro-ia-l-benzazepin-2-one 
(Example 1, Step B) by the procedure described in 
Example 1. Step F. NMR (200MHz. CDCI3): 1.37 

CS.6H), 1.44 (s,9H), 1.95 (m.lH), 2.46 <d,15Hz,lH). 
2.59 (d,15H2.1H). 2.6-3.0, <m,3H). 4.53 (m,lH), 5.30 
(br S.IH), 6.72 (d.THz.lH), 6.98 (d,8Hz,lH), 7.1-7.3 
(m,3H), 7.82 (br s,lH). FAB-MS: calculated for 
C20H29N3O4 375: found 376 (M+H,70%). 

•gtep B : 3-t-Butoxycarbonylamino-3-methyl-N-[2 ,3,4, 5- 
t e t r ahyd r o-2-oxo- 1- [ C C 1 . 1 ' -b i phenyl ] -4-y 1 ] - 
mPthvn-iH-i-bgnz aj^p pin-SfR^-vn-butanamide 
Prepared from the intermediate obtained in 
Step A and 4-chloromethylbiphenyl by the procedure 
described in Example 1, Step K. FAB-MS: calculated 
for CggHggNgO^, 541; found 542 (M+H,31%). 

Step C : 3-amino-3-methyl-N-[2 , 3.4, 5-tet rahydro-2- 
oxo-l-C[ [1 . 1 '-biphenyl]-4-yl]methyl]-lH-l- 
ben2azepin-3(R)-yl]-butanamide, trif luoro- 

acetate _ 
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The title compound was prepared from the 
intermediate obtained in Step B by the procedure 
described in Example 31. Step H. % NMR (200MH2. 
CD3OD): 1-33 <S.3H). 1.36 (s,3H), 2.0-2,6 (m.6H). 
4 38 (dd;8.12Hz;lH), 4.89 <d,15Hz.lH). 5.24 
(d.lSHz.lH). 7.1-7.6 (m.l3H). FAB-MS: calculated 
for C28H31N3O2 441; found 442 (M+H, 1007.) . 

Example 58 

3-amino-3-methyl-N-C2 .3.4, 5-tetrahydro-2-oxo-l- [ [2 • - 
carboxy] CI . 1 ' -biphenyl3-4-yl]methyl]-lH-l-benza2epin- 
3 _yi 3 -but anami d e 

g-fcep A : 3-t-butoxycarbonylamino-3-methyl-N- [2 ,3,4,5- 
tetrahydro-2-oxo-lH-l-benzazepin-3-yl]-butan- 

^mide . 

Prepared from 3-t-butoxycarbonylamino-3- 
methylbutanoic acid (Example 31. Step E) and 
3-amino-2 .3.4. 5-t etr ahydro-lH-l-benzazepin-2-one 
(Example 1. Step A) by the procedure described in 
Example 1. Step F. NMR (300MHz. CDCI3): 1-34 

(S.6H). 1.41 (S.9H). 1.90 (m.lH), 2.45 (d.l5Hz.lH). 
2.56 (d.lSHz.lH), 2.65 (m.lH). 2.76 (m.lH), 2.92 
(m.lH). 4.53 (m.lH), 5.20 (br S.IH). 6.62 (d.7Hz.lH). 
6.97 (d.8Hz.lH). 7-10-7.25 (m.3H). 7.35 (br s.lH). 
FAB-MS: calculated for C20H29N3O4 3^5; found 376 
(M+H.45%) . 

«;tep B : 3-t-butoxycarbonylamino-3-methyl-N-[2 ,3.4,5- 
tetrahydro-2-oxo-l-CC2 • -t-butoxycarbonyl]- 
[1 . 1 •-biphenyl]-4-yl]methyl]-lH-l-benzazepin- 
3J::J^ll=fe3liaaamidS 
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Prepared from the intermediate obtained in 
Step A and t-butyl 4 • -bromomethylbiphenyl-Z-carboxy- 
late (prepared by the method of D. J. Carini, et al, 
EPO publication 324.377) by the procedure described 
in Example 1. Step K. MMR <300MHz, CDCI3): 

1.17 (s,9H). 1.34 (S.6H). 1.40 <s.9H). 1.86 (m.lH), 
2.40-2.65 (m,5H), 4.51 (m.lH), 4.81 (d.l4Hz,lH), 5.31 
(s.lH), 5.35 (d,14Hz,lH), 6.68 (d.7Hz,lH). 7.1-7.5 
(m.llH). 7.71 (m,lH). FAB-MS: calculated for 
C38H47N3O5 641; found 642 (M+H,15%). 

Step C : 3-amino-3-methyl-N- [2,3,4, 5-t et r ahyd r o-2-oxo- 
1- [ [2 • -carboxy] [1,1' -biphenyl]-4-yl]methyl3- 

lH-l-ben7 .ay.epin-3-vn-butanamide : 

The intermediate obtained in Step B (500mg, 
0.78mmol) dissolved in 2mL of glacial acetic acid was 
treated with 2inL of 6H HCl and the mixture heated at 
50°C for 3 hours. The mixture was concentrated under 
vacuum to a minimum volume, redissolved in SmL of 
distilled water and lyophilized. The crusty solid 
was redissolved in 2mL of methanol and treated 
dropwise with stirring with 5mL of propylene oxide. 
The mixture was stirred at room temperature for 5 
hours then filtered; the filter cake was washed with 
ether, air dried, then dried under vacuum to give 
278mg (0.57mmol, 73%) of the title compound. NMR 
(300MHz. D2O): 1.43 (s,3H). 1.47 (s.3H). 2.0-2.5 
(m.4H), 2.66 (m,2H), 4.28 (dd ; 7 , HHz ; IH) , 4.70 
(d.l5H2.1H), 5.29 (d,15Hz,lH). 6.92 (m.lH). 7.0-7.4 
(m,10H), 7.70 (m.lH). FAB-MS: calculated for 
C29H31N3O4 485; found 486 (M+H.1007.). 
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Example 59 

3-Amino-3-methyl-N-C7-methoacy-2 ,3,4, 5-tetrahydro-2- 
oxo-l-C [2 »-(lH-tetrazol-5-yl) [1 . 1 ' -bi phenyl ]-4-yl]- 
methyl]-lH-l-benzazepin-3-yl]-butanamide , 

^rif luor oacetate ^ — 

.qt,ep A : 7-Methoxy-2 ,3,4, 5-tetrahydro-lH-l-benzazepin- 
2-one ■ 



Prepared from 6-methoxy-l-tetralone by the 
procedure described in Example 31, Step A. HMR 
(200MHz, CDCI3): 2.1-2.4 <m,4H), 2.72 <t,7Hz,2H). 
3.77 (s,3H), 6.71 (d,8Hz,2H). 6.73 (s.lH), 6.89 
(d,8Hz.lH), 7.80 (br s, IH) . FAB-MS: calculated 
for CiiHi3N02 191; found 191 (M+,60%). 

S-hep B : 3-Iodo-7-methoxy-2 ,3,4, 5-tet rahydro-lH-1- 

t>gTiza zep i n-2-one — 

Prepared from 7-methoxy-2 ,3 , 4,5-tetrahydro- 
lH-l-benzazepin-2-one by the procedure described in 
Example 31, Step B. NMR (200MHz, CDCI3): 

2.5-3.0 (m.4H), 3.89 (s.3H), 4.64 (t.SHz.lH), 6.75 
(s.lH). 6.77 (d,8Hz,lH). 6.94 (d,8Hz,lH), 7.70 (br s, 
IH) . FAB-MS: calculated for Cy^i2'^^^2 31^ ! 
found 317 (M+,100%). 

Step C : 3-Azido-7-methoxy-2 ,3,4, 5-tet rahydro-lH-1- 

benzaze pi^^-2-one — 

3-Iodo-7-methoxy-2 ,3,4. 5-tet rahydro-lH-l- 
benzazepin-Z-one (4.074g, 12.85mmol) and sodium azide 
(4.178g. 64.3mmol, 5eq.> were dissolved in 50mL of 
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dimethylf ormamide and heated with stirring at 60* for 
2 hours. The solvent was evaporated under vacuum at 
room temperature and the residue redissolved in 150mL 
of ethyl acetate and washed with water (3x50mL) and 
brine (IxSOmL), The organic layer was separated, 
dried over MgS04, filtered and evaporated to dry^iess 
under vacuum to yield 2.538g (10.94mmol, 85%) of 
product. NMR (200MHz, CDCI3): 2.2-2.7 (m,3H>, 

2.90 (m.lH), 3.75 (s.3H), 3.80 <m,lH), 6.75 (m,2H), 
6.95 (d,8Hz,2H). 8.22 (br s,lH). FAB-MS: 
calculated for C11H12N4O2 232; found 233 (M+H,30%). 

Step D : 3-Amino-7-metho3cy-2 .3,4. 5-tet r ahydro-lH-1- 

Prepared from 3-azido-7-meth03cy-2,3 ,4,5- 
tetrahydro-lH-l-b€nza2epin-2-one by the procedure 
described in Example 31. Step D. NMR (200MHz, 

CDCI3): 1.86 (m,lH), 2.4-2.6 (m,2H), 2.86 <m,lH), 
3.39 (m,lH), 3.76 (s,3H), 6.72 (d,8Hz,lH). 6.74 
(S,1H), 6.88 <d,8Hz,lH), 7.62 (br s,lH). FAB-MS: 
calculated for C11H14N2O2 206; found 208 (100%). 

Step E : 3-t-Butoxycarbonylamino-3-methyl-N-C7- 
methoxy-2 ,3 , 4 , 5-tetrahydro-2-oxo-lH-l- 
h£nzaz£J^il:;i::yiJ^^ 

Prepared from 3-t-butoxycarbonylamino-3- 
methylbutanoic acid (Example 31, Step E) and the 
amine obtained in Step D by the procedure described 
in Example 1, Step F. NMR (200MHz. CDCI3 ) : 1.32 

(s,6H), 1.38 (s,9H), 1.86 (m,lH), 2.4-3.0 (m,5H), 
3.77 (s,3H), 4.49 (m,lH), 5.25 (br S,1H), 6.68 
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(d,8Hz.lH). 6.70 (S.IH). 6.89 (d.BHz.lH). 7.55 (br 
S.IH). FAB-MS: calculated for C21H31N3O5 405: 
found 428 (M+Na.100%), 406 <M+H,23%). 

t;^.Qp F : 3_t-Buto2ycarbonylamino-3-methyl-N- [7- 

methoxy-2 .3,4, 5-tetrahydro-2-oxo-l-C C2 • -(N- 
triphenylmethyl)-tetra3Cl-5-yl3 CI . 1 ' - 
biphenyl]-4-yl]methyl-lH-l-benzazepin-3-yl]- 

??^ii'^f^T^?'"T<^^ 

Prepared from the intermediate obtained in 
Step E and N-triphenylmethyl-5-C2-(4'-bromomethyl- 
biphen-4-yl)3 tetrazole by the procedure described in 
Example 1, Step G. NMR (200MHz. CDCI3): 1-31 

(s,3H). 1.32 (S.3H). 1.37 (S.9H), 1.70 (m.lH), 
2.2-2.6 <m.5H). 3.72 CS.3H). 4.43 (m.lH), 4.61 
<d.l5H2.1H). 5.06 (d.l5Hz.lH), 5.35 (br S.IH), 6.62 
(m.3H). 6.9 (m.lOH). 7.25 (m.l2H), 7.83 (m.lH). 

S^-ep G : 3-Amino-3-methyl-N-C7-methoxy-2 .3.4. 5-tetra- 
hydro-2-03:o-l-[ [2 ' -(IH-tet razol-5-yl) [1 , 1 ' - 
biphenyl]-4-yl]methyl3-lH-l-benza2epin-3-yl]- 

Wanamide , mntioCtrl f luoroacfttrte) 

The title compound was prepared from the 

intermediate obtained in Step F by the procedure 

described in Example 31. Step H. % NMR (200MHz. 

CD3OD): 1.35 (S.3H). 1.39 (S.3H), 2.05 (m.lH). 

2 3-2.6 (m.5H). 3.81 (s.3H). 4.37 (dd ; 7 . llHz ; IH) . 

4.76 (d.l5Hz.lH). 5-22 (d.l5Hz.lH), 6.80 (d.3Hz.lH). 
^0 6.88 (dd;3,8H2;lH). 7.01 (d,8Hz.2H). 7.17 (d.8Hz.2H), 

7.22 (d.BHz.lH). 7.5-7.7 (m.4H). FAB-MS: 

calculated for C30H33N7O3 539; found 540 

(M+H.1007.). 



20 



wo 92/16524 PCT/US92/(I2271 



10 



15 



20 



25 



30 



- 173 - 



Example 60 



3-Amino-3-methyl-N-C7-hydroxy-2 ,3.4. 5-tetrahydro-2- 
oxo-l-[C2'-(lH-tetrazol-5-yl)[l.l'-biphenylD-4-yl]- 
methyl]-lH-l-benza2epin-3-yl]-butanamide, 

1-r 1 f luor n^retate _ ^ 

240mg (0.27nmiol) of 3-t-butoxycaibonylamino- 
3-methyl-N- [ 7-methoxy-2 .3.4, 5-tet rahydro-2-oxo-l-C [2 ' - 
(N-triphenylmethyl)-tetra20l-5-yl][l.l'-biphenyl]-4- 
yl]methyl-lH-l-benzazepin-3-yl]-butanaiiiide (Example 
59, Step F) was dissolved in 4niL of methylene 
chloride and the solution treated with 1.35niL of l.OM 
boron tribromide in methylene chloride (1.35mmol. 
5eqL.) and the mixture stirred at room temperature for 
4 hours then quenched by the addition of 15mL of ice 
water . The mixture was extracted with ethyl acetate 
(2x20mL) and the combined organic phases were washed 
with brine, dried over magnesium sulfate, filtered 
and solvents removed in vacuo. The residue was 
purified by reverse phase medium pressure liquid 
chromatography on C8, eluting with methanol / 0 . 17. 
aqueous trif luoroacetic acid (55:45). In this 
manner, 56mg (0.087mmol, 32%) of the title compound 
was obtained as a colorless glass. NMR (200MHz. 

CD3OD): 1.39 (S.3H), 1.43 (S.3H). 2.07 (m.lH). 
2.3-2.6 (in.5H). 4.42 <dd ; 5 . 8Hz ; IH ) . 4.79 (d.llHz.lH), 
5.24 (d.llHz.lH). 6.68 (d.2Hz.lH). 6.78 
(dd;2,7Hz;lH). 7.06 (d.7Hz.2H). 7.18 (d.7Hz,lH), 7.21 
(d.7Hz.2H). 7.5-7.7 (m.4H). FAB -MS : calculated for 
C29H31N7O3 525; found 526 (M+H,87%). 
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Example 61 

3-Amino-3-methyl-N-benzyl-N-[2 , 3,4. 5-tetrahydro-2- 
oxo-l-C [2 '-(lH-tetrazol-5-yl) [1 . 1 ■ -biphenylD-4-yl]- 
methyl]-lH-l-benzazepin-3 <R>-yl]-btitanainide , 

trifluor oacetate ^ — 

Step A : 3 (R) - (Benzylamino ) -2 , 3 . 4 , 5-tetrahydro-lH-l- 

benzaze p^^-2-oPQ 

A solution of 528mg (3.0inmol) of 3(R)-amino- 
2,3 ,4,5-tetrahydro-lH-l-benzazepin-2-one (Example 1, 
Step B) in 45mL of absolute methanol at room 
temperature was treated with 4.5g of powdered 3A 
molecular sieves followed by dropwise addition of a 
solution of 954mg (9.0mmol. 3eq. ) of benzaldehyde in 
15mL of methanol. The pH of the mixture was adjusted 
to 7 by addition of trif luoroacetic acid then stirred 
at room temperature for 2 hours. Sodium cyanoboro- 
hydride <18mL of l.OU THF solution; ISmmol, 6eq.) was 
added and the mixture stirred at room temperature for 
18 hours. The mixture was filtered and the filtrate 
treated with 3mL of trif luoroacetic acid with stirring 
for 3 hours, then all volatiles removed under vacuum 
and the residue dissolved in 50mL of ethyl acetate. 
The ethyl acetate solution was washed with water 
<3xl5mL), saturated aqueous sodium bicarbonate 
<2xl5mL) and 15mL of brine then dried over magnesium 
sulfate, filtered and solvents removed under vacuum. 
The residue was purified by chromatography on silica, 
eluting with ethyl acetate /hexane (70:30), to afford 
410mg (1.54nimol, 51%) of the product. NMR 
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(200MH2,CDCl3): 2.05 (m,lH;, 2.5-3.0 (m,3H), 3.37 
(dd;7,llHz;lH), 3,57 (d,12H2.1H), 3.90 <d,12H2,lH)» 
7.05 (d.SHz.lH), 7.1-7.4 (m,8H), 7.75 (br s . 
FAB-MS: calculated for C]L7'^18'^2^ 266; found 267 
(M+H,757o) . 

Step B : 3-t-Butoxycarbonylamino-3-methyl-N-beii2yl-N- 
[2,3,4, 5-tetr ahydro-2-oxo-lH-l-ben2azepin-3- 

(R)— vn-butanamide 

A solution of 90mg (0.34mmol) of 3(R)- 
(benzylamino )-2 ,3,4, 5-tetrahydro-ia-l-benzazepin-2- 
one in 1.5mL of tetrahydrofuran under nitrogen at 
room temperature was treated with 73mg <0.34nimol, 
leq.) of 3-t-butoxycarbonylamino-3-methylbutanoic 
acid (Example 31, Step E) followed by 94mg (0-38mmol, 
1 . leq . ) of 2-ethoxy-l-ethoxycarbonyl-l , 2-dihydro- 
quinoline (EEDQ). Most of the solvent was evaporated 
under a stream of nitrogen and the resulting reaction 
mixture (thick syrup approx. 0.3mL) was stirred for 3 
days. The mixture was evaporated to dryness under 
vacuum and the residue purified by medium pressure 
liquid chromatography on silica, eluting with ethyl 
acetate/hexane (1:1) to afford 45mg (mmol, 33%) of 
product. NMR (200MHz, CDCI3): 1.28 (s,3H), 1.32 

(s,3H), 1.35 (s,9H), 2,16 (m,2H), 2.35 (d,14H2,lH), 
2.58 (d,14H2,lH), 2.60 (m,lH). 2.81 (m,lH), 4.70 
(d,18Hz,lH), 4.99 (d,18Hz,lH). 5.37 (t,10H2,lH), 5.83 
(br e,lH). 6.98 (d,7Hz,lH), 7 . 05-7 . 45 (m, 5H) . 
7.50-7.85 (m,3H), 8,13 (t.8Hz.lH), 8.90 (m,lH). 
FAB-MS: calculated for C27H35N3O4 465; found 466 
(M+H,487o) . 
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.q-t-ep C: 3-Amino-3-inethyl-N-benzyl-N-[2 ,3.4, 5-tetra- 
hydro-2-oxo-l-[ [2 • -(lH-tetrazol-5-yl) [1 . 1 ' - 
b iphenyl] -4-yl ]methyl ] -lS-l-benzazepin-3 (R) - 
yn-hiitai"^'"^t^e- 1-riflTioroacetate 

5 The title compound was prepared from the 

intermediate obtained in Step B and N-triphenylmethyl- 
5_[2-(4'-bromomethylbiphen-4-yl)] tetrazole by the 
methods described in Example 1, Step K and Example 
31, Step H. NMR (400MHz, CD3CN) : 1.35 (s,3H), 

10 1.36 (s,3H), 2.19 (m.lH), 2.38 (m,lH), 2.47 

(d,17Hs.lH>, 2.7-2.9 (m,2H), 2.90 (d,17Hz.lH), 4.75 
(d.l6Hz,lH). 4.93 (d,19Hz.lH), 5.03 (d,19Hz,lH), 5.22 
(dd;8.12Hz;lH), 5.48 (d,16Hz,lH>, 7.2-7.5 (m,10H), 
7.6-7.8 (m,6H), 7.85 (br s.lH). FAB-MS: calculated 

15 for C36H37N7O2 599; found 600 CM+H,307.). 

Example 62 

3-Amino-3-methyl-N-methyl-N- C2 ,3.4. 5-t et r ahydro-2- 
20 oxo-l-C C2 • -( lH-tetrazol-5-yl > [1 . 1 ' -biphenyl]-4-yl]- 
methyl]-lH-l-benzazepin-3 (R)-yl3-butanamide , 
^-Tif^11Q^oacetate . — _ : ■ 

step A : 3 (B.)-N-Methyl-N-benzylamino-2 .3,4. 5-tetra- 

25 Tiydro-lTT-l-ben y.azepin-2-one . 

A solution of 150mg (0.56mmol) of 3(R)- 
(benzylamino)-2 ,3,4, 5-tetrahydro-lH-l-benzazepin-2- 
one (Example 61, Step A) in 0.6mL of formic acid was 
treated with 0.047mL (0.56mmol, leq.) of 36% aqueous 
30 formaldehyde and the mixture heated at SO" with 
stirring for 24 hours. The mixture was cooled. 
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treated with 0 . 8mL of 6H HCl, and a:ll volatiles 
removed under vacuum. The residue was partitioned 
between lOmL of water and lOmL of methylene 
chloride; ImL of 10% aqueous sodium carbonate was 
then added and the mixture shaken. The organic layer 
was separated and the aqueous layer extracted with an 
additional 20mL of methylene chloride. The combined 
extracts were dried over magnesium sulfate, filtered 
and solvents removed under vacuum. The residue was 
purified by medium pressure liquid chromatography on 
silica, eluting with 2.57. methanol in ethyl acetate, 
to give 98mg (0.35mmol. 637.) of product. % NMR 
< 200MHz. CDCI3): 2.35 (s,3H), 2.35 <m.2H), 2.69 
<m.lH). 2.88 (m.lH). 3.37 <dd ; 8 , llHz ; 1H> . 3.80 
<d.l4H2.1H), 3.90 (d,14Hz,lH), 6.90 <d,8Hz,lH). 
7.05-7.35 <m,8H). FAB-MS: calculated for 
C18H20N2O 280; found 281 (M+H,100%). 

Step B : 3 <R)-(Methylamino)-2 ,3,4, 5-t et rahydro-lH-1- 

^*>nzazepi n-2-Qne . 

A solution of 98mg (0.35nmiol) of 3<R)-(N- 
methyl-N-ben2yl)amino-2 ,3,4. 5-tetrahydro-lH-l- 
benzazepin-2-one (Step A) in lOmL of methanol was 
treated with one drop of concentrated sulfuric acid 
and the resulting solution hydrogenated at room 
temperature and 30-40psi over 20mg of 10% Pd/C for 20 
hours. The mixture was filtered and the filtrate 
evaporated under vacuum. The residue was treated 
with 15mL of ethyl acetate, 4mL of water and 2mL of 
107. aqueous sodium carbonate then shaken. The 
organic layer was separated, and the aqueous phase 
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re-extracted with an additional lOmL of ethyl 
acetate The combined extracts were washed with 
brine, dried over magnesium sulfate, filtered and the 
filtrate evaporated under vacuum to give 68mg 
5 (0.35mmol, 100%) of product. HMR (ZOOMHz.CDCls) : 

1.85 (m.lH). 2.30 (s.3H). 2.35-2.65 (m.2H). 2.73 
(m.lH). 3.10 (dd;8.12H2;lH), 6.97 (d,8Hz.lH). 7.1-7.3 
(m,3H), 7.5 (br S,1H). 

10 S££^: 3-t-Butoxycarbonylamino-3-methyl-N-methyl-N- 
[2,3.4. 5-tetrahydro-2-oxo-lH-l-benzazepin-3- 

< T^ '>-vn-fr nt?"amide 

Prepared from 3-t-butoxycarbonylamino-3- 
methylbutanoic acid (Example 31. Step E) and the 
15 amine obtained in Step B by the procedure described 
in Example 1. Step F. NMR (200MHz. CDCI3): 1^30 

(br S.15H), 2.19 (m.lH). 2.42 (m.lH). 2.5-2.8 (m,3H). 
2 91 (m.lH). 3.15 (S.3H), 5.32 (dd;6.8Hz;lH), 5.52 
(br s.lH). 6.97 (d.SHz.lH). 7.1-7.3 (m.3H). 7.35 (br 
20 B , IH) . 

Sfen D: 3-Amino-3-methyl-N-methyl-N-[2 .3 . 4 . 5-tetra- 
hydro-2-oxo-l-[ [2 ' -(IH-tetrazol-S-yl) d , 1 ' - 
bipheiiyl3-4-yl]methyl3-lH-l-benzazepin-3(R)- 

25 yii -^.ii-anar -i^l *' iriflnoroacgtatg . 

Prepared from the intermediate obtained in 
Step C and N-triphenylmethyl-5-[2-(4. -bromomethyl- 
biphen-4-yl)3 tetrazole by the procedures described 
in Example 1. Step K and Example 31 Step H. NMR 

30 (200MHZ. CD3OD): 1.34 (s,3H), 1.38 (S.3H). 2.10 
(m.lH), 2.3-2.8 (m.5H). 3.16 (s,3H). 4.90 
(d.l5Hz,lH), 5.01 
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(dd;7,llHz;lH) , 5.13 (d,15Hz,lH), 7.02 (d,8Hz.2H), 
7.19 (d.8Hz,2H), 1.2-1.^ <m,4H), 7.5-7.7 (m,4H). 
FAB-MS:, calculated for C3QH33N7O2 523; found 524 
(M+H,2270 . 

5 

Example 63 

2-Amino-2-methyl-N-[2 , 3,4, 5-tetrahydro-2-oxo-l-[ [2 • - 
(lH-tetrazol-5-yl)[l,l '-biphenyl]-4-yl]methyl]-lH-l- 
10 ben2a2epin-3(R)-yn"PrQv anamide. tr if luoroacetate 

Step A : 2-(t-Butoxycarbonylamino>-2-inethyl-N- 

[2,3,4, 5-tetrahydro-2-oxo-lH-l-benzazepin- 
3 ( R ) -y 11 "P r opaiitam j d e 

15 Prepared from 2-(t-but03ycarbonylamino)-2- 

methylpropanoic acid and 3<R)-amino-2,3,4,5-tetra" 
hydro-lH-[l]ben2a2epin-2-one (Example 1, Step B) by 
the procedure described in Example 1, Step F. NMR 
(200MH2, CDCI3): 1.42 (s,12H). 1.46 (8,3H), 1.90 

20 (m,lH), 2.5-3.0 (m,3H), 4.48 (m,lH), 5.01 (br s.lH). 
6.97 (d,8Hz.lH), 7.1-7.3 (m.3H), 7.9 (br s,lH). 
FAB-MS: calculated for C19H27N3O4 361; found 362 
(M+H,30%)' 

25 Step B : 2-( t-Butoxycarbonylamino)-2-methyl-N- 
[2 , 3 . 4 , 5-tetrahydro-2-.oxo-l-C [2 • -[N- 
(triphenylmethyl)-tetrazol-5-yl] [1,1'- 
b i phenyl ]-4-yl]methyl]-lH-l-ben2azepin-3(R)- 
yn-prot?anamide 

30 Prepared from the intermediate obtained in 

Step A and N-triphenylmethyl-5-[2-(4' -bromomethyl- 
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biphen-4-yl)] tetrazole by the procedure described in 
Example 1. Step K. % NMR (ZOOMHz. CDCI3): 1-42 
(S.9H). 1.43 (s,3H). 1.46 (s,3H). 1.77 (m,lH), 
2 2-2.7 (m.3E). 4.43 (m.lH), 4.72 (d.lSHz.lH). 4.93 
5 (br s.lH). 5.09 (d,15Hz,lH). 6.9-7.5 (m.26H). 7.86 

(m,lH). 

SieE_C : 2-Amino-2-methyl-N-[2 .3.4. 5-tetrahydro-2-oxo- 
1- C C 2 ■ - ( IH-t e t r azo 1-5 -yl) C 1 . 1 • -b i phenyl ] -4- 

10 yi]niethyl]-lH-l-benza2epin-3(R)-yl]-propan- 

^n,T,lf». mor ^r^-rifluoroacetate) 

The title compound was prepared from the 
intermediate obtained in Step B by the procedure 
described in Example 31. Step H with final 

15 purification performed by reverse phase medium 

pressure liquid chromatography on C-8. eluting with 
methanol/0.1% aqueous trif luoroacetic acid (55:45). 
Ih-NMR (200MHz. CD3OD): 1.52 (s.3H). 1.61 (s.3H). 
2 1-2.6 (m.4H>, 4.33 (dd ; 8 , llHz ; IH) . 4.85 • 

20 (d.l5Hz.lH), 5.18 (d,15Hz.lH). 6.99 (d.8Hz.2H). 7.15 
(d.8Hz.2H). 7.2-7.4 (m.4H). 7.5-7.7 (m.4E). FAB-MS: 
calculated for C28H29N7O2 ^95; found 496 (M+H.32%). 

Example 64 

Quinuclidine-N'-[2,3.4.5-tetrahydro-2-oxo-l-[C2'-(lH- 
tetrazol-5-yl)Cl.l'-biphenyl]-4-yl]methyl]-lH-l- 
^.,„.,... p...-:^rR>-v n- 3-rarbox^midP t rjf luoro .a^IState_ 
The title compound, as a mixture of two 
30 diastereomers, was prepared from racemic quinuclidine- 
3-carboxylic acid and 3(R)-amino-l,3.4.5-tetrahydro-l- 
[C2'-(lH-tetrazol-5-yl)[l.l'-biphenyl]-4-yl]methyl]- 
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2H-l-benzazepin-2-one hydrochloride (Example 4, Step 
C) by the procedure described in Example 4, Step D, 
with final purification by reverse phase medium 
pressure liquid chromatography on C-8, eluting with 
acetonitrile/0 . !?• aqueous trif luoroacetic acid 
(35:65). NMR (200MHz, CD3OD) : 1.7-2.6 (m.BH), 

3.00 (m,lH), 3.1-3.3 (m.6H), 3.65 (m.lH), 4.32 
(m,lH), 4.8-5.2 (m,2H), 7.00 (d,8Hz,2H), 7,1-7.3 
(m,6H), 7.5-7.7 (m,4H). FAB-MS: calculated for 
C32H33N7O2 547; found 548 (M+H,1007o). 

Example 65 

3-Amino-2 , 2-d imethyl-N-[2 . 3 » 4 , 5-tetrahydro-2-oxo-l- 
[ [ 2 • - ( iH-t et r azol-5-yl ) C 1 , 1 ' -biphenyl ] -4-yl ]methyl ] - 
iH-l-benzazepin-SiR^-vn-DroDanamide, trif luoroacetate 

Step A : 3- (Benzyloxycarbonylamino )-2 , 2-dimethyl- 

pr op anoi c g c i d . 

Prepared from 3- [benzyloxycarbonylamino] - 
2 , 2-dimethylpropanoic acid, methyl ester (Example 1, 
Step D) by the procedure described in Example 1, Step 
E. NMR (200MHz. CDCI3): 1.25 (s,6H), 3.30 

(d,7Hs,2H), 5.10 (s,2H), 7.34 (s,5H). 

Step B : 3-(Benzyloxycarbonylamiho)-2 , 2-dimethyl-N- 
[2,3,4, 5-tet rahydro-2-oxo-lH-l-benzazepin- 

3 (R)-vl 1 -pronanamide : 

Prepared from 3-(benzyloxycarbonylamino)-2 , 2- 
dimethylpropanoic acid and 3(R)-amino-2 , 3 , 4, 5-tetra- 
hydro-lH-[l]benzazepin-2-one (Example 1, Step B) by 
the procedure described in Example 1, Step F. •'■H 
NMR (200MHz. CDCI3): 1.19 (s,6H), 1.90 (m,lH). 
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2.6-3.0 (m.SH). 3.26 <d.6Hz,2H). 4.46 (m.lH). 5.07 
(s,2H), 5.7 (br t.lH). 6.62 (d.7H3,lH), 6.97 
(d.8Hz,lH). 7.1-7.3 (m.SH). 7.3 (s,5H). 8.14 (br 
s.lH). FAB-MS: calculated for C23H27N3O4 409; 
5 found 410 (M+H,1007.)' 

isf ep C : 3-(t-Buto3ycarbonylamino)-2 , 2-dimethyl-N- 
[2 , 3 , 4, 5-tetrahydro-2-oxo-lE-l-benzazepin- 
3XRi=sJJbJB£^iEaIlamid£ 

10 A solution of 170ing (0.42iniiiol) of the 

intermediate obtained in Step B in 5mL of absolute 
methanol and one drop of trif luoroacetic acid was 
hydrogenated at room temperature and 1 atmosphere 
over 35mg of 207. palladium hydroxide on carbon for 4 
15 hours. The mixture was filtered through Celite and 
solvent removed under vacuum to afford 165mg 
(0.42mmol. 1007.) of the amine trif luoroacetate salt 
as a pale yellow solid. 

The above intermediate was dissolved in 2mL 



20 



of methylene chloride and treated with 108mg 
(0,49mmol. 1.2eq.) of di-t-butyl-di carbonate followed 
by 0.12inL of triethylamine (87mg, 0.86mmol. 2eq.). 
After two hours at room temperature, the mixture was 
added to 20mL of ethyl acetate and washed with 57, 
25 aqueous citric acid, saturated aqueous sodium 
bicarbonate and brine. The organic layer was 
separated, dried over magnesium sulfate, filtered and 
solvents removed under vacuum. The residue was 
purified by medium pressure liquid chromatography on 
30 silica, eluting with ethyl acetate/hexane (3:2) to 
afford 156mg (0.41mmol. 987.) of the product as a 
white solid. In NMR (200MHz, CDCI3): 1-18 (s,6H). 
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1.39 (s,9H), 1.92 (m.lH), 2.6-3.0 (in,3H). 3.17 
(d,6Hz,2H). 4.46 (m.lH). 5.25 (br s.lH). 6.69 
(d.7Hz,lH), 6.98 (d.SHz.lH), 7.1-7.3 (m.BH). 8.22 (br 
s.lH). FAB-MS: calc . for C2oH2gN304 375; found 376 
5 (M+H.107.). 

<;f^j, D : 3_(t-Butoxycarbonylamino)-2,2-dimethyl-N- 
[2,3,4. 5-tetrahydro-2-oxo-l-CC2 • -[N-(tri- 
phenylmethyl )-tetrazol-5-yl] [1.1' -biphenyl]- 
10 4_yi]methyl]-lH-l-benzazepin-3(R)-yl3- 

prnpanamide . ^ 

Prepared from the intermediate obtained in 
Step C and N-triphenylmethyl-5-C2-(4 '-bromomethyl- 
biphen-4-yl)] tetrazole by the procedure described in 
15 Example 1. Step K. NMR (200MHz. CDCI3) : 1.16 

(8.3H>. 1.17 <s.3H). 1.40 <s,9H>. 1.74 (m.lH). 
2.3-2.5 (m,3H), 3.16 (d.7Hz.2H), 4.40 (m.lH), 4.62 
(d.lSHz.lH). 5.22 (d.lSHz.lH). 5.28 (br s.lH). 6.68 
(d.7Hz,lH). 6.9-7.5 (m.26H), 7.85 (m.lH). 
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Step E : 3-Amino-2 , 2-dimethyl-N-C2 . 3,4. 5-t etrahydro- 
2-OXO-1-CC2 • -(lH-tetrazol-5-yl) [1,1'- 
biphenyl]-4-yl3methyl]-lH-l-benzazepin-3(R)- 

y;» i-proT>f »T) ;^iiiif^R. 1-r i f luoroacetate 

25 The title compound was prepared from the 

intermediate obtained in Step D by the procedure 
described in Example 31. Step H with final 
purification performed by reverse phase medium 
pressure liquid chromatography on C-8 . eluting with 
30 methanol/0.1% aqueous tr if luoroacetic acid (55:45). 
Ifi NMR (200MHz, CDsOD) : 1.24 (S.3H). 1.33 (s.3H). 
2.1-2.6 (m.4H), 2.99 (br s,2H). 4.30 (dd ;8 , IIH2 ; IH) . 
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4 85 rd.15Hz.lH). 5.21 (d.lSHz.lH). 7.00 (d.8H2.2H). 
7 1-7.4 <m,6H). 7.4-7.7 (m,4H). FAB-MS: calculated 
for C2gH3iN702 509; found 510 (M+H.100%). 

Example 66 

3-Amino-3-methyl-N-C2 ,3.4. 5-t etrahydro-2-03CO-l-[ [2 • - 
(lH-tetra20l-5-yl)Cl.l'-biphenyl]-4-yl3methyl]-lH-l- 

^r.e-o A : 3-Benzyloxycarbonylamino-3-methyl-N- 

[2,3. 4 ,5-tetrahyd^o-2-oxo-lH-l-benzazepin- 
3^2^_2lJ_laItSTlamilifi — 

Prepared from 3 (S)-amino-2 , 3 . 4.5-tetrahyd^o- 
15 iH-l-benzazepin-2-one (Example 1, Step B) and 
3-benzyloxycarbonylamino-3-methylbutanoic acid 
(Example 1, Step E) by the procedure described in 
Example 1. Step F. FAB-MS: calculated for 
C23H27N3O4 409; found 410 (M+H.100%). Ca3D= "leO" 
20 (c=l,CHCl3). 

.qtep B : 3-Benzyloxycarbonylamino-3-methyl-N- 
[2.3.4. 5-tetrahydro-2-oxo-l-[ [2 » -<N- 
triphenylmethyl)-tetrazol-5-yl3[l.l'- 
25 biphenyl]-4-yl]methyl-lH-l-benzazepin-3(S)- 

yn-but ?"a<"^de ^ — 

Prepared from the intermediate obtained in 
Step A and N-triphenylmethyl-5-(4' -bromomethylbiphen- 
2-yl)tetrazole by the procedure described in Example 
1 " Step K. 1h HMR ( 200MHz. CDCI3): 1.38 (s.3H), 1-40 
(s,3H), 1.67 (m.lH). 2.2-2.5 (m,5H), 4.44 (m.lH). 



30 
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4.67 (d.l4Hz.lH). 5.06 (s,2H). 5.12 (d . 14Hz . IH) . 5.63 
(br S.IH), 6.64 (d.7Hz,lH), 6.9-7.5 (in,31H), 7.85 
(m,lH). 

5 Step C : 3-Amino-3-methyl-N-[2,3,4,5-tetrahydro-2- 
oxo-1- C [ 2 ' - ( IH-tet razol-5-yl ) [1 , 1 * - 
biphenyl ] -4-yl]methyl]-lH-l-benzazepin-3 ( S )- 

y1 1-bntan amide. tr if luoroacetate 

The title compo-und was prepared from the 
10 intermediate obtained in Step B by the procedure 
described in Example 1, Step L. % NMR 
( 200MHz, CD3OD): 1.34 (S,3H), 1.38 (s,3H), 2.0-2.6 
<m.6H), 4.34 (dd ; 7 . llHz : IH) , 4.86 (d.lSHz.lH). 5.20 
(d,15Hz,lH), 6.99 (d,8Hz.2H). 7.1-7.3 (m,6H), 
15 7.45-7.70 (m,4H). FAB-MS : calculated for C29H31N7O2 
509; found 510 (M+H,100%). [ajp^ -98° (c=.5,CH30H> 

Example 67 

20 3_(2-Fluoropropyl )amino-3-methyl-N-[2 .3,4, 5-tetra- 

hydro-2-oxo-l-C [2 • -( lH-tetrazol-5-yl) [1 , 1 ' -biphenyl]- 
4-yl]methyl]-lH-l-benzazepin-3(R)-yl]butanamide, 

trifluoro acetate _ . — — 

To a cold (-78-0 solution of 3-(2-hydroxy- 

25 propyl )amino-3-methyl-N-[2 , 3,4, 5-tetrahydro-2-oxo-l- 
[ [2 ' -(lH-tetrazol-5-yl) [1 . 1 ' -biphenyl]-4-yl]methyl- 
lH-l-benzazepin-3(R)-yl]butanamide (Example 22, 20mg, 
0.029mmol) in l.SmL.of hydrogen f luoride-pyr idine 
under a nitrogen atmosphere, 0.2mL of DAST (diethyl- 

30 aminosulfur trifluoride) was slowly added. The 

reaction mixture was brought to room temperature and 
stirred for 48 hours. Additional DAST (0.2mL) was 
added at 24 hour intervals until no further reaction 
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was detected by HPLC The reaction mixture was 
repeatedly purified by reverse phase HPLC to afford 
4mg of product. FAB-MS: calculated for C32H36N702r 
569- found 570 (M+H, 100%). The product was 
converted into its hydrochloride salt by repeated 
evaporation of an aqueous 6N HCl/methanol solution. 
NMR (CD3OD): -75.4. 



Example 68 



3-Ainino-3-niethyl-N-C2 .3.4, 5-tetrahydro-2-03CO-l-C[2- 
(lH-tetrazol-5-yl) [1,1' -biphenyl3-4-yl]methyl3-lH-l- 
^^^„...„ p4^-'^rTt^-vmintnnn Tni>io, trif Hioroffcet^tg 

15 step A : ^-Ni t-ro-4-phPnY ltOluen^ 

To a cold (0»C) solution of 4-niethyl-2- 
nitroaniline <3.8g) in llmL of HBr4. an aqueous 
solution of sodium nitrite (l.Tg in 3.4mL) was added 
dropwise. The reaction mixture was stirred for 10 

20 minutes . The precipitate was collected and washed 
with cold aqueous HBF4 <3mL). ethanol and ether to 
yield 1.72g of diazonium salt. The diazonium salt 
was suspended in benzene <76nL) and acetonitrile 
(7 6mL). potassium acetate (1.53g) was added and the 

25 resulting mixture stirred under nitrogen in the dark 
at room temperature for 1.5 hr. The solid was 
removed by filtration and the filtrate washed with 
water (2x) and brine. The solution was dried with 
anhydrous sodium sulfate and then concentrated to 

30 afford 1.49g of crude product which could be 

chromatographed on silica gel (2:1 hexanes rCHxClz) • 
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Step B : '^-Amino-4-t>henvltQl\ieng 

A solution of 2.4g of 3-nitro-4-phenyltoluene 
in 25inL of methanol was hydrogenated at room 
temperature and 40psi over 0,30g of 5% Pd/C catalyst. 
5 The solution was filtered and the filtrate 

concentrated to give 1.98g of product. EI-MS : 
calculated for C13H13N: 183; found 183. 

Step C : 'H-rvano-4 -phenvltoluene 

10 To a cold (0"C) suspension of 3-amino-4- 

phenyltoluene <l-97g) in 2.65mL of water and 2.65mL 
of 12N HCl was slowly added a solution of sodium 
nitrite (738mg) in 2mL of water. To this yellowish 
slurry, lOmL of fluoroboric acid was added with 

15 stirring. The cold mixture was filtered and the 
solid (2.02g) washed with cold fluoroboric acid, 
ethanol and ether. A solution of this diazonium salt 
(2.02g) in 5mL of DMSO was added dropwise with 
cooling to a mixture of CuCN and NaCN in DMSO 

20 (13.3mL). The reaction mixture was then diluted with 
water <20mL) and extracted repeatedly with benzene. 
The combined organic layers were washed with water 
(2x) and brine and then dried over anhydrous MgS04. 
Concentration under vacuum gave a reddish oil which 

25 was chromatographed on silica gel to give 0.788g of 
product. 

Step D : N-Tr i pheny Ime thy 1-5- [ 2 ' - ( 4 ' -me thy lb i phenyl - 

4-vl)1tet ra2ole 

30 A solution of 3-cyano-4-phenyltoluene 

(390mg) and trimethyltin aside (525mg) in 2.5mL of 
toluene was heated at reflux for 24hr under 
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nitrogen. The reaction mixture was concentrated and 
the residue suspended in 3.5mL of toluene. 
Tetrahydrofuran (O.ZSmL) was added followed by HCl 
gas until the solution became homogenous. The 

5 mixture was concentrated and the residue (307mg) 

dissolved in 5mL of CH2CI2 and treated with 504mg of 
triphenylmethyl chloride and 233mg of triethylamine 
under nitrogen. The mixture was stirred overnight 
and then diluted with CH2CI2 and water. The layers 

10 were separated and the aqueous layer further 

extracted with CH2CI2. The combined organic layers 
were washed with water and brine, then dried over 
anhydrous magnesium sulfate. Concentration under 
vacuum afforded 935mg which was chromatographed on 

15 silica gel eluting with hexanes : ethyl acetate (9:1) 
to give 615mg of product. 

£t£B_S: N-Triphenylmethyl-5-[2--(4'-bromomethyl- 
t^i pheTivl- ^-vi ^Itetrazole . 

20 A solution of N-triphenylmethyl-5-C2 •- 

Cmethylbiphenyl-4-yl)3tet^azole (95.7mg), N-bromo- 
succinimide <35.5mg) and AIBN <2mg) in 4mL of CCI4 
was heated at reflux for 4hr. The reaction mixture 
was filtered and the filtrate concentrated to give 

25 129mg of product. 

S-t-ep F : 3_t-Butoxycarbonylamino-3-methyl-N-[2 ,3,4,5- 
tetrahydr 0-2-0x0-1- CC 2- (N-triphenylmethyl )- 
tetrazol-5-yl] [1 . 1 '-biphenyl]-4-yl]methyl-lH- 

30 T i ftny.azepiin-nCTlWv llfrli^-aTi amide — 

To a solution of 33.7mg of 3-t-butoxy- 
carbonylamino-3-methyl-H-C2 . 3 , 4. 5-tetrahydro-2-oxo- 
lH-l-benzaepin-3(R)-yl]butanamide (Example 57. Step 
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A) in 0 . 5mL of dry d imethylf ormamide at room 
temperature was added 3 . 6mg of 601 sodium hydride oil 
dispersion under nitrogen. After 30 minutes, 
N-triphenylmethyl-5-[2 '-(4'-bro^nomethylbiphe^yl-4- 
yl)]-tetrazole (129mg) in 0.2mL of dry dimethyl- 
formamide was added and the resulting mixture stirred 
for 8hr at room temperature. The mixrture was diluted 
with ethyl acetate and washed with water (2x) and 
brine. The organic layer was dried over magnesium 
sulfate, filtered and concentrated unde vacuum. The 
crude product was chromatographed on silica gel 
eluting with ethyl acetate ihexanes (2:1) to give 16mg 
of pure product. FAB-MS: calculated for C53H53N7O2 
851; found 858 (M+Li). 

Step G : 3-Amino-3-methyl-N-[2,3 ,4, 5-tetrahydro-2- 

0x0-1- [ [2- ( IH-tet r azol"5-y 1 ) [ 1 , 1 ' -biphenyl ] - 
4-yl]methyl-lH-l-benzazepin-3(R)-yl]butan- 

aiaidfi 

A solution of 3-t-butoxycarbonylamino-3- 
methyl-N-C2 , 3 , 4 , 5-tetrahydro-2-ozo-l-C [2-(N-tr iphenyl- 
methyl )-tetra2ol-5-yl] [1 . 1 ' "biphenyl]-4-yl]methyl-lH- 
benzaepin-3(R)-yl]butanamide (14mg) in 0,3mL of 
methanol and 0.3mL of 91! HCl was stirred overnight at 
room temperature and under nitrogen. The reaction 
mixture was diluted with benzene and freeze-dried to 
give 12mg of crude product which was purified by 
RP-HPLC on a Dynamax C18 column, eluting with 
methanol/0.1% aqueous t r if luoroacetic acid (linear 
gradient: 607o methanol to 207o methanol in ten 
minutes) to give 9.0mg of the title compound. 
FAB-MS: calculated for C29H31N7O2 510; found 511 
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(M+1). -"-H NMR (400MHz,CD30D): 1.35 (s,3H), 1.38 
(S.3H). 2.1-2.85 (m.6H). 4.39 (dd ; 8 , 13Hz ; IH) . 4.95 
(d.l6Hz.lH), 5.39 (d.l6Hz.lH). 7.1 (m.2H). 7.2-7.32 
(m,7H), 7.55-7.70 (m.3H). 

5 

Example 69 

4 ' - [ [3 (R)-[ (3-Amino-3-methyl-l-oxob^ltyl)amiIlo]- 
2 . 3 , 4 , 5-tetrahydro-2-oxo-lH-l-benzazepin-l-ylDmethyl]- 

5teE_A: 4-WethvlP >^?nvltrimpthv1 stftn^a^e 

41. 4L of 1.0 H p-tolylmagnesium bromide in 
diethyl ether (41.4inol) was added dropwise. 

15 maintaining the temperature below -5-C. over 4 hours 
to a solution of 546g (2.79mol) of trimethyltin 
chloride in tetrahydrofuran (4L) under nitrogen at 
-lO-C. The suspension was allowed to warm slowly to 
room temperature over 12h then saturated ammonium 

20 chloride solution (IL) was added followed by 

sufficient water (approximately IL) to dissolve the 
precipitate. The solution was extracted with 
ether-hexane (1:1) (lx4L, 3x2L) . The combined 
organic phases were washed with brine, dried over 

25 magnesium sulfate and the solvents removed under 
vacuum. Purification by flash chromatography on 
silica gel eluting with hexane/ethyl acetate (95:5) 
gave a pale yellow oil containing white crystals of 
4 4'-dimethylbiphenyl which were removed by 

30 filtration to leave 711. 3g (100%) of product. NMR 
( 300MHz. CDCI3): 0.30 (S.9H). 2.34 (s.3H), 7.19 
Cd.7.7Hz,2H). 7.40 (d . 7 . 7Hz , 2H) . 
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Step B : 4 '-Methvl -l ■ 1 ' -biT>hRnvl-2-nitTile 

A solution of 2 . Og <10.98inmol) of 2-bromo- 
benzonitrile, 2.93g (11 . 54niinol) of 4-methylphenyl- 
trimethylstannane (Step A) and 0.385g (O.SSmmol) of 

5 bis-triphenylphosphine palladium (II) chloride in 
50mL of dry dimethylf ormamide under nitrogen was 
heated at 100 •€ for 5.5 hours. The reaction was 
cooled to room temperature. The reaction was poured 
into 150mL of water and extracted with ether 

10 (3xl50mL). The combined ether extracts were washed 
with water (4xl00mL) and brine (lOOmL), dried over 
magnesium sulfate, filtered and the solvents removed 
under vacuum. Purification by flash chromatography 
on silica gel, eluting with hexane/ether (85:15). 

15 afforded 1.69g (80%) of the product contaminated with 
about 107. of 2-methylbenzonitrile. NMR 
(ZOOMHz.CDClg): 2.40 (b,3H), 7.27 (d,7H2,2H), 
7.30-7.65 (m.5H), 7.72 (d.SHz.lH). FAB-MS: 
calculated for Ci^HuN 193; found 193 (M+.100%). 

20 

Step C : 4'-WrnmQni eth v 1 - l . l'-hiPhe n Y l-2-nitgUe 

To a solution of 699mg (3.62mmol) of the 
intermediate obtained in Step B in 15mL of carbon 
tetrachloride under nitrogen was added 708. 3mg 

25 (3.98mmol, 1.1 eq) of N-bromosuccinimide and 59mg 

(0.36mmol, O.leq) of azobisisobutyronitr ile (AIBN) . 
The resulting mixture was heated in the dark for 4 
hours . The mixture was cooled to room temperature 
and filtered. The filtrate was concentrated under 

30 vacuum to afford 948mg (96%) of the product as a 

yellow solid. NMR (200MHz ,CDCl3 ) : A. 51 (s.2H). 
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7 25-7.80 Cm,8H). FAB-MS: calculated for C14HlOBrN 
272- found 272.274 (M^-) . NMR indicates the 

presence of minor amounts of starting material and 
dibromo derivative. 



Step D : 



3-C Cl-C C2 • -Cyano-Cl , 1 • -biphenyl]-4-yl]- 
methyl]-2 .3,4, 5-tetrahydro-2-oxo-lB-benz- 
azepin-3 (R) -yl] amino ]-l . l-dimethyl-3- 
oxopropylcarbamic acid. 1,1-dime thy 1 ethyl 



10 pgter 



TO a solution of 0.83g <2.21mmol) of 
3-t-butOKycarbonylamino-3-methyl-N-C2 .3.4. 5-tetra- 
hydro-2-oxo-lH-l-ben2azepin-3 (R)-yl]-butanamide 
cLample 57, Step A> in 6ml. of dry ^^^^^^f f ^^^^J 
15 at room temperature under nitrogen was added 97mg of 
60% sodium hydride dispersion in oil (58mg NaH. 
2.43mmol, 1.1 eq). After stirring for 1 hour, a 
solution of 780ms (2.88mmol, 1,3 eq) of ^'-l'^^^' 
.ethyl-l.l'-biphenyl-2-uitrile (Step C) -^.OmL of 
20 dimethylformamide was added via cannula. The flask 
which originally contained the bromide was washed 
with ImL of dry dimethylformamide which was then 
added to the reaction mirture via cannula. After 
stirring at room temperature for 3 hours, the 
25 reaction was diluted with 200mL of «ff 

washed with 50mL of water and 50mL of brine. The 
organic layer was separated, dried over magnesaum 
sulfate, filtered and the solvent removed under 
vacuum. The residue was purified by flash 
30 chromatography on silica gel, elutxng -^h ^^^^^ 

acetate/hexane (6:4), to afford 1.13g (90/.) of the 
product as a white foam. NMR ( 20011Hz. CDCI3 ) : 
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1.32 <s,3H), 1.40 (S.12H), 1.85 (m.lH), 2.35-2.70 
(in.5H), 4.52 (m.lH), A. 90 <d.l2Hz,lH), 5.21 
(d,12Hz,lH). 6.70 (d.5Hz,lH>. 7.10-7.65 (m.l2H), 7.72 
(d,6Hz,lH). FAB-MS: calculated for C34H38N4O4 
566; found 567 (M+H) . 

Stiep E : 4»-[C3(R)-[ ( 3-t-Butoxycarbonylamino-3-methyl- 

I- oxobutyl)aiiiino]-2 ,3,4, 5-tetrahydro-2-oxo- 

II- l-benza2epin-l-yl]methyl] [1.1' -biphenyl]- 

7-rarho:3cainide — 

To a solution of 600mg (1.06mmol) of 

intermediate from Step D in 3.0mL of dimethylsulf oxide 
was added 15mg (0<,106imnol) of anhydrous potassium 
carbonate followed by O.SSmL of 30% aqueous hydrogen 
peroxide. The resulting mixture was stirred at room 
temperature for 24 hours , The reaction was diluted 
with lOOmL of chloroform and washed with water 
(30mL), 50% saturated aqueous sodium bisulfite <30mL) 
and brine (30mL) . The organic layer was dried over 
sodium sulfate, filtered and the solvent removed 
under vacuum. The residue was purified by flash 
chromatography on silica gel, eluting with ethyl 
acetate, to afford 551. 4mg (90%) of the product as a 
white solid. % HMR <200MHz.CDCl3 ) : 1-30 (s,3H). 
1.37 (s,12H). 1.85 (m.lH), 2.45-2.70 (m.5H). 4.50 
(m.lH), 4.85 (d,12Hz.lH), 5.18 (s,lH), 5.25 
(d.l2Hz.lH). 5.65 (S.IH), 6.78 (d,5Hz.lH). 7.2-7.5 
(m,12H). 7.70 <dd ; 5 , IHz ; IH) . FAB-MS: calculated 
for C34E40N4O5 584; found 586. 
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£ieE_F : 4 ' - C C3 (R)-C (3-Ainino-3-niethyl-l-03cobutyl )- 
aiuino]-2 .3,4, 5-tetrahydro-2-02:o-lH-l-benz- 
azepin-l-yl]inethyl] [1 . 1 ' -biphenyl]-2-carbox- 
amiHF.- 1-.r7f^^"^Qacetate _ 

5 To a slurry of SSlmg <0.942inmol) of 

intermediate from Step E in 2inL of dry methylene 
chloride waa added 5 drops of anisole followed by 2mL 
of trifluoroacetic acid. After stirring for 2 hours 
at room temperature all volatiles were removed under 

10 vacuum. The resulting material was purified by 

reverse phase medium pressure liquid chromatography 
on C-8 eluting with methanol/0.1% aqueous 
trifluoroacetic acid <55:45) to afford 535mg (957o) of 
the title compound as a white solid. MMR 

15 (200MHz, CD3OD): 1.42 (s,3H). 1.48 (S.3H). 2.00-2.65 
(m.6H), 4.42 (dd ; 7 . lOHz ;1H) , 4.95 (d.l4Hz.lH), 5.25 
(d,14Hz,lH). 7.2-7.6 <m,12H). JAB-MS: calculated 
for C29H32N4O3 484; found 485 (M+H,1007.). 

20 Example 70 

4 • -C [2 . 3 . 4 . 5-Tetrahydro-3 (R)-C C3-[ (2 (R)-hydroxy- 
propyl)amino3-3-methyl-l-03cobutyl]amino-2-oxo-ll-l- 
benzazepin-l-yl]methyl] CI . 1 • -biphenyl]-2-carboxamide . 

25 t'-iflqor na-cetate _ 

To a solution of 0.75g (1.25mmol) of 
4._[[3(R)_[ ( 3-amino-3-methyl-l-oxobutyl ) amino ] - 
2,3,4, 5_tetrahydr 0-2-0x0- IH-l-benzazepin-l-yl ]methyl ] - 
[1,1' -biphenyl]-2-carboxamide , trif luoroacetate 

30 (Example 69) in 15mL dry methanol was added 0.35mL 

(2.50mmol) of triethylamine , 4.0g of dry 4A powdered 
molecular sieves followed by a solution of 1.3g 
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(7.5mmol) of 2(E)-benzyloxypropanal (prepared 
according to the procedure of Hanessian and Kloss, 
Tetrahedron Lett. 1985, Z£i. 1261-1264.) in 5mL of dry 
methanol. The pH of the mixture was carefully 
adjusted to 6.5 with glacial acetic acid. The 
reaction was stirred for 5 hours at which time 7 . 5mL 
(7.5mmol) of a 1 . 0 K solution of sodium 
cyanoborohydr ide in tetrahydrofuran was added by 
syringe. The reaction was stirred for 3 days then 
filtered through a pad of Celite. To the filtrate 
was added 5 . OmL of tr if luoroacetic acid (CAUTION! 
evolution of hydrogen cyanide) and the resulting 
mixture stirred for three hours. The solvent was 
removed under vacuum to afford 5.0g of a clear oil. 

The crude intermediate was dissolved in 30mL 
of methanol and placed in a shaker bottle. To the 
solution was added ImL of trif luoroacetic acid 
followed by l-2g of 30% palladium on carbon. The 
mixture was hydrogenated at room temperature and 
40psi for 36 hours. The mixture was filtered through 
Celite and the solvent removed under vacuum. The 
resulting material was purified by reverse phase 
medium pressure liquid chromatography on C-8 eluting 
with methanol / 0. l7o aqueous trif luoroacetic acid 
(60:40) to afford 640mg (78%) of the title compound 
as a white solid. NMR (200MHz . CD30D> : 1.22 

(d,8Hs,3H). 1.35 (s,3H), 1.39 (s,3H). 2,12 (m,2H)» 
2.32 (m,2H), 2.62 (m.4H), 2.80 (dd ; 8 , HHz ; IH) , 3.08 
(dd;3,llHz;lH), 3.92 (m,lH). 4.39 (dd ; 7 . 12Hz ; IH) , 
5.02 (d.l4Hz.lH), 5.18 (d,14HzaH). 7.20-7,55 
(m,12H). FAB-MS: calculated for C32H38N4O4 542; 
found 544 (M+HaOO%). 
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Example 71 



4>-CC3(R)-C[3-[<2(S),3-Dihydroxypropyl)amino]-3- 
methyl-l-oxobutyl] amino] -2.3.4. 5-tetrahydro-2-oxo-lH- 
5 i-benzazepin-l-yllmethyl] d . 1 ' -biphenyl3 -2-carbox- 

HTTT''-, '■"^^^^^"^^^^^^^^''Qf 0 585g (0.98inmol) of 

4'-CC3(R)-C(3-ainino-3-inethyl-l-oxobutyl)amino]- 

2 3 4.5-tetrahydro-2-oxo-ll-l-ben2a2epin-l-yl]methyl]- 

10 ci l'-biphenyl]-2-carboxamide, trif luoroacetate 

(Example 69) in 15mL dry methanol was added 0.27mL 
(1.95mmol) of triethylamine. 2.5g of dry 4A powdered 
molecular sieves followed by a solution of 1.3g 
(lOnmol) of D-glyceraldehyde acetonide (used crude as 

15 prepared according to the procedure of Hertel. L W. ; 
Grossman. C. S.; Kroin. J.S. Synth. Comm. 1991. 21. 
151-154 ) in 5mL of dry methanol. The pH of the 
mixture was carefully adjusted to 6.5 with glacial 
acetic acid ( 7 drops). The reaction was stirred for 

20 3 hours at which time 4.9mL (4.9mmol) of a l.OM 

solution of sodium cyanoborohydride in tetrahydro- 
furan was added via syringe. The reaction was 
stirred for 20 hours then filtered through a pad of 
Celite. To the filtrate was added 5.0mL of 

25 trifluoroacetic acid (CAUTION! hydrogen cyanide 

evolved), 5.0ml of water and 5 drops of concentrated 
hydrochloric acid. The resulting mixture was stirred 
for 24 hours . The solvent was removed under vacuum 
tn afford a clear oil which was purified by reverse 

30 phase medium pressure liquid chromatography on C-8 
eluting with methanol/ 0.1% aqueous trifluoroacetic 
acid (60:40) to afford 590mg (90%) of the title 



compound as a white solid. •••H NMR (200MHz .CD3OD) : 
1.35 (S,3H), 1.39 (S.3H). 2.12 (m.lH). 2.31 (m.lH), 
2.60 (ni.4H). 2.98 (dd ; 8 , 12Hz ; IH) , 3.19 
(dd;3,12H2;lH), 3.55 (dd ; 3 , 6Hz ; 2H) . 3.83 (m.lH), 4.40 
(dd:8.11Hz:lH). 5.02 (d.lSHz.lH). 5.15 (d.lSHz.lH), 
7.20-7.55 <m.l2H). FAB-MS: calculated for 
C32H38N4O5 558; found 560 (1007.). 

Example 72 

N-Ethyl-4'-[[3(R)-C(3-aniino-3-methyl-l-oacobutyl>- 
amino]-2,3,4.5-tetrahydro-2-oxo-lH-l-benzazepin-l-yl]- 
n.«»<-hvnri T-hinhe r vn-2-carhoxamide. tri f l^ioroacetate 

step A ; 4'-C[2.3,4.5-Tetrahydro-3(R)-CC3-methyl-l- 
OXO-3-C [ (benzyloxy)carbonyl3amino]btttyl]- 
ainino]-2-oxo-lH-l-benzazepin-l-yl]inethyl]- 
[l,l'-biphenyl]-2-carboaylic acid 

1 i-HimPthvifitbYl ester 

To a solution of 1.22g (B.Ominol) of 3-benzyl- 
oxycarbonylainino-3-methyl-N-[2 ,3,4, 5-tetrahydro-2- 
oxo-ia-l-benzazepin-3(R)-yl]-butanamide (Example 1, 
Step F) in lOmL of dry dimethylf ormamide under 
nitrogen was added 131.6nig (3.29mmol) of 607o sodium 
hydride in oil. After stirring for 20 minutes, a 
solution of 1.14g (3.29mmol) of t-butyl 4'-bromo- 
methyl-l,l'-biphenyl-2-carboxylate (prepared 
according to the procedure of D.J. Carini, et. al . 
EPO publication 324,377) in 2.5mL of dimethylf ormamide 
was added by cannula. The flask which originally 
contained the bromide was rinsed with 2.5mL 
dimethylf ormamide which was added to the reaction 
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mixture. After stirring at room temperature for 2 
hours, the reaction was diluted with 400mL of ethyl 
acetate, washed with lOOmL of water and lOOmL of 
brine. The organic layer was dried over magnesium 

5 sulfate, filtered and the solvent removed under 
vacuum. The residue was purified by flash 
chromatography on silica gel eluting with ethyl 
acetate/hexane (55:45) to afford 1.74g (967.) of the 
product as a white foam. % NMR (200MHz ,CDCl3) : 

10 1.15 (S.9H). 1.45 (S.3H), 1.48 (s,3H), 1.76 (m.lH), 

2.35-2.62 (m.5H), 4.48 (m.lH). 4.79 (d,14Hz.lH). 5.04 
(t.l2Hz.2H), 5.35 (d, 14HZ.1H), 6.70 (d,6Hz,lH), 
7.10-7.45 (m.l7H), 7.72 (m.lH). FAB-MS: calculated 
for C41H45N3O6 675; found 683 (M+Li). 

15 

SteE_S: 4 ' - C C2 , 3 , 4, 5-Tetrahydro-3(R)-C [3-methyl-l- 
0x0- J- 

C [ (benzylo3y)carbonyl]aminoDbutyl]- 
amino]-2-.oxo-lH-l-benzazepin-l-yl3methyi:- 
p 1 «~biP^«^nvn-2- ^arhQ3cvlic acid . 

20 To a solution of 150mg (0.22mmol) of the 

intermediate from Step A in ImL of dry methylene 
chloride was added 2 drops of anisole followed by ImL 
of trifluoroacetic acid. The solution was stirred 
for 4 hours at room temperature. The solvent was 

25 removed under vacuum and the resulting oil was 

azeotroped with carbon tetrachloride (3x20mL) to 
afford 140mg (100%) of product as a white foam. H 
NMR (2OOMEZ.CDCI3): 1.38 (s,6H>, 1.65 (m.lH), 
2 10-2.40 (m.3H). 2.61 (s.2H). 4.45 (m.lH). 4.62 

30 (d,14Hz.lH), 5.06 (s.2H). 5.27 (d.l4Hz.lH). 7.00-7.36 
(m.l5H), 7.42 (m.lH), 7.55 (m.lH). 7.68 (d.7Hz.lH). 
7.95 (dd:2.8Hz;lH), 8.18 (br s,lH). FAB-MS: 
calculated for C37H37N3O6 619; found 642 (M+Na). 
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Step C : N-Ethyl-4 ' -[ [3 (R)-[ [3-(benzyloxycarbonyl )- 
amino-3-methyl-l-oxobutyl]aiiiino]-2 ,3 ,4, 5- 
tetrahydro-2-oxo-lH-l-benza2epin-l-yl]- 

5 mPthvl 1 r 1 . 1 ' -biphenvll -2-carbQxamide 

To a slurry of lAmg (0.169mmol) of 
ethylamine hydrochloride in ImL of dry methylene 
chloride under nitrogen at 0*C was added 0,047mL 
(0.339mmol) of tr iethylamine followed by a solution 

10 of 70mg (O.llSmmol) of the intermediate from Step B 
in ImL of methylene chloride. To this mixture was 
added 75mg (0.169mmol) of benzotriazol-l-yloxy- 
tris(dimethylamino)phosphonium hexaf luorophosphate . 
The reaction mixture was slowly warmed to room 

15 temperature. After 2 hours the reaction was diluted 
with 75mL of ethyl acetate, washed with 25mL of 5% 
aqueous citric acid, 25mL of saturated aqueous sodium 
bicarbonate and 25mL of brine. The organic layer was 
dried over magnesium sulfate, filtered and the 

20 solvent removed under vacuum. The residue was 
purified by flash chromatography on silica gel 
eluting with ethyl acetate/hexane (9:1) to afford 
74mg (100%) of the product as a white foam. NMR 
(200MHz, CDCI3) : 0.75 (t,6Hz,3H), 1.35 (s,3H), 1.38 

25 (s,3H), 1.76 (m,2H), 2.35-2.62 (m,5H), 3.10 (m,2H), 
4.48 (m,lH), 4.82 (d,14Hz,lH), 5.04 (m,3H), 5.30 
(d,14Hz,lH), 5.57 (S,1H), 6.65 (d,6Hz.lH), 7.10-7.45 
(m.l5H). 7.62 (m,lH). FAB-MS: calculated for 
C39H42N4O5 646; found 669 (M+Na). 
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StssS. : N-Ethyl-4 ' - [ [ 3 ( R) - [ ( 3-amino-3-methyl-l- 

oxobutyl )amino]-2 ,3,4. 5-tetrahydro-2-oxo- 
IH-l-benzazepin-l-ylDmethyl] [1 , 1 ' -biphenyl3- 
7-rarbox?ni^ r^P . tr ^ f li^^rnaretate 

5 To a solution of 74mg (0.114nimol) of the 

intermediate obtained in Step C in SmL of dry 
methanol was added 3 drops of trif Itioroacetic acid 
and 15mg of 20% palladium hydroxide on carbon. The 
mixture was hydrogenated at room temperature and 

10 40psi for 3 hours. The catalyst was removed by 

filtration through Celite and the solvent removed 
under vacuum. The resulting material was purified by 
reverse phase medium pressure liquid chromatography 
on C-8 eluting with methanol/0.1% aqueous trifluoro- 

15 acetic acid (60:40) to afford 64mg (907.) of the title 
compound as a white solid. NMR (200MHz .CD3OD) : 
0.85 (t.7Hz,3H). 1.35 (S.3H). 1.39 (s.3H). 2.1 
(m,lH). 2.3 (m.lH), 2.50-2.65 (m.4H), 3.09 
(q,7Hz,2H). 4.40 (dd ; 6 . 13Hz ; IH) , 4.92 (d.lSHz.lH). 

20 5.30 (d.l5Hz,lH). 7.20-7.52 (m.l2H). FAB-MS: 

calculated for C31H36N4O3 512; found 514 (100%). 

Example 73 

25 N-Ethyl-4 •-CC3(R)-i:C3-C(2(S). 3-dihydroxypropyl)- 

amino]-3-methyl-l-oxobutyl]amino]-2 .3,4, 5-tetrahydro- 
2-oxo-lH-l-benzazepin-l-yl]methyl] [1 . 1 ' -biphenyl] -2- 

Ca rhoxamtMP. trif »'ir>rnacetate _ 

The title compound was prepared from N-ethyl- 

30 4 f _[ [3(R)-[(3-amino-3-methyl-l-oxobutyl)amino]- 
2 , 3 . 4 , 5-tetrahydro-2-oxo-lH-l-benzazepin-l-yl]methyl] 
[l,l'-biphenyl]-2-carboxamide. trif luoroacetate 
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(Example 72) and D-glycer aldehyde acetonide (used 
crude as prepared according to the procedure of 
Hertel, L.W. ; Grossman. C. S.; Kroin, J.S., Synth. 
Comm. 1991, 21, 151-154.) by the procedure described 

5 in Example 71. NMR (200MHz ,CD30D) : 0.87 

(t,7Hz,3H), 1.35 (S.3H), 1.39 (s,3H), 2.10 (m.lH), 
2.35 (m.lH), 2.50-2.65 (m,4H), 2.85-3.25 (m,4H), 3.55 
(m,2H), 3.83 (m,lH), 4.40 (dd ; 8 . 12Hz ; IH) , 5.00 
(d,15Hz.lH), 5.25 (d,15Hz,lH). 7.20-7.52 (m,12H). 

10 FAB-MS: calculated for C34H42N4O5 586; found 588 
(1007o). 

Example 74 



15 N-( 2 -Hydroxy ethyl) -4 • -[ [3 (R)-[ (3-amino-3-methyl-l- 
oxobutyl)amino]-2,3 ,4,5-tet^ahyd^o-2-oxo-lH-l-ben2- 
azepin-l-yl]methyl] [1 , 1 • -biphenyl]-2-carboxamide , 
trif luoroacetate „ 

20 Step A : N-"(2-Hydroxyethyl)-4'-[[3(R)-[[3-(ben2yloxy- 
carbonyl)amino-3-methyl-l-oxobutyl]amino]- 
2,3,4. 5-tetrahydro-2-oxo-lH-l-ben2a2epin-l- 
vnmethvnri.l'-biphenvl1-2-carbQxamide 



To a solution of 70mg (O.llmmol) of 
25 4'-[[2,3,4, 5-tetrahydro-3 (R)-[ [3-methyl-l-oxo-3- 

[(benzyloxycarbonyl)amino]butyl]amino]-2-oxo-ll-l- 
benzazepin-l-yl]methyl][l,l'-biphenyl]-2-carboxylic 
acid (Example 72, Step B) in 2mL of dry methylene 
chloride under nitrogen at O^'C was added 0.023mL 
30 (0.17mmol) of tr iethylamine followed by 55mg 

(0.12mraol) of benzotr iazol-l-yloxy-tris (dimethyl- 
amino)phosphonium hexaf luorophosphate . After 5 
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ni™te=. O.OlOmL (0.12^01) ot ethanolan.ine was added 
iiiinui:es . u ■ „ The reaction mixture was 

to the reaction by syringe. The reacti 

"owly warned to room temperature. After 2 hours 

reaction was diluted with 75mL of ethyl acetat . 
washed with 25ml, of 51 a,ueous citric a"^- ^ 
saturated sodium bicarbonate and 25mL of brine The 
organic layer was dried over magnesin- sulfate, 
filtered and the solvent removed under vacuum. The 
residue was purified by flash chromatography on 
silica gel eluting with ethyl acetate/methanol <97.3> 
Z TJl 3Smg (78.) Of the product as a white foam. 

1.80 <m.W). 2.20-2.75 <m.7H). 3.10-3.40 m.W. 4.51 
1H> 4 92 (d,14Hz.lH). 5.00 (s,2H), 5.10 

::"h;,^ . 5.;^ (s.ih,. 6.53 (d.«3.iH). 7^2.7^ 

<m:i6H>, 7.65 (d;1.6H.;lB>. FAB-MS: calculated for 
C39H42N4O6 662; found 686 (M+»a) . 

SteuB: N-<2-Hydroxyethyl)-4--CC3<R)-C(3-amino-3- 

methyl-l-oxobutyl)amino]-2.3 , 4 . 5-tetrahydro- 
Z-oxo-lH-l-beniazepin-l-ylDmethyl3 tl . 1 ' - 

The title compound was prepared fiom the 
intermediate obtained In Step A 

described in Example 72. Step D. J-H SMK ^ 
(ZOOMEz.CDjOD): 1.35 <S,3H). 1.39 (s,3H . 2.00 2.40 
L 2H) Z 41-2.68 <m.4H), 3.21 <t.5H2,2H). 3.41 

:: h::2H . 4.40 Cdd-.6.10H.;lH).4.95Cd^l5H..lH>. 

.26 (d,15Ez.lH). 7.20-7.52 <m.l2H>. FAB-«S_ 
calculated for 528; found 530 (100«. 
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Example 75 

N-(Phenylmethyl)-A'-[[3(R)-[(3-amino-3-methyl-l- 
oxo butyl ) amino] -2 ,3,4, 5-tetrahydro-2-oxo-lH-l-benz- 
azepin-l-yl]methyl] [1 , 1 • -biphenyl]-2-carboxamide , 
trif luoroacetate 

Step A : N-(Phenylmethyl)-4'-[[3(R)-C[3-(benzyloxy- 
carbonyl)amino-3-methyl-l-oxobutyl)amino]- 
2,3,4, 5-tetrahydro-2-oxo-lH-l-benzazepin-l- 

yllmethvl 1 fl , 1 ' -biphenvn-2-carboxamide 

The title compound was prepared from 
4 • -[ [2 , 3 , 4 , 5-tetrahydro-3 (R)-[ [3-methyl-l-oxO"3- 
C (benzyloxyca^bonyl)amino3butyl]amino]-2-oxo-lS-l- 
benzazepin-l-yl]methyl] [1 , 1 »-biphenyl]-2-carboxylic 
acid (Example 72, Step B) and benzylamine according 
to the procedure described in Example 74, Step A. 
NMR (200hfHz,CDCl3) : 1.31 (s,3H), 1.35 (s,3H), 1.75 
(m,lH). 2.30-2.65 (m,5H), 4.23 (d,5Hz,2H), 4.47 
(m,lH), 4.83 (d,14Hz,lH), 5.02 (s,2H), 5.45 (m,lH), 
5.60 (s,lH), 6.68 (d,6Hz,lH), 6.90 (m,2H), 7.10-7.50 
(m,20H), 7.65 (m,lH), FAB-MS: calculated for 
C44H44N4O5 708; found 709 (M+H), 731 (M+Na, 100%) , 

Step B : N-(Phenylmethyl)"4'-[[3(R)-[(3-amino-3- 

methyl-l-oxobutyl )amino]-2 .3,4. 5-tetrahydro- 
2-0x0- lH-l-benzazepin-l-yl]methyl] [1 . 1 » - 

biphenvn-2-carboxamide. trlf luoroacetate 

The title compound was prepared from the 
intermediate obtained in Step A according to the 
procedure described in Example 72, Step D. NMR 
( 200MHz, CD3OD ) : 1.35 (s.3H), 1.39 (s,3H), 2.00-2,45 
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(m.ZH), 2.48-2.68 (m.4H), 4.28 (in,2H). 4.40 
(dd; 8.12Hz; IE), 4.95 (d.lSHz.lH), 5.26 (d,15Hz,lH). 
7.05 (m,2H). 7.15-7.55 (m,15H), 8.47 (t,6H2,lH). 
FAB-MS: calculated for C36H38N4O3 574; found 576 
5 (100%). 

Example 76 

N- C ( 4-Meth03yphenyl )niethy 13-4 ' -[ [3 <R) - [ ( 3-amino-3- 
10 niethyl-l-oxobutyl)amino]-2.3.4.5-tetrahydro-2-oxo-lH- 
l-bensazepin-l-yl]methyl] [1 . 1 •-biphenyl]-2-carbox- 
affiiJig.,_tri^lllfi£Qa^l££.a£S 

.qt-ep A : N- C < 4-Methoxyphenyl )methyl ]-4'-C[3<R)-CC3- 
15 (benzyl03cycarbonyl)aniiiio-3-methy 1-1-0x0- 

butyl3amino]-2 , 3 , 4, 5-tet^ahyd^o-2-oxo-lH-l- 
benzazepin-l-yl]lnethyl] [1,1' -biphenyl]-2- 

ggrboxamide ^ 

The title compound was prepared from 
20 4'-CC2,3,4. 5-tetrahydro-3 (R)-C C3-methyl-l-oxo-3- 

C C (benzyloxyoxy) car bonylD aminolbutyl] amino] -2-oxo-lS- 
l-benzazepin-l-yl]methyl] [1 . 1 '-biplienyl]-2-carboxylic 
acid (Example 72, Step B) and 4-methoxyben2ylamine by 
the procedure described in Example 74. Step A. % 
25 NMR ( 200MHz. CD3OD ) : 1-40 (s,6H), 2.00 (m,lH), 2.31 
(m,lH>. 2.50-2.75 (m,4H), 3.82 (s,3H). 4.27 (s.2H). 
4.43 (dd;7,llH2;lH), 4.95 (d,15H2,lH), 5.05 
(d,12Hz,lH), 5.15 (d,12Hz,lH). 5.37 (d,15Hz,lH). 6.87 
(m.SH). 7.03 (d.8Hz,2H). 7.20-7.57 (m,19H). FAB-MS: 
30 calculated for C45H46N4O6 738; found 740. 
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Strep B : N- [ ( 4-Me thoxypheny 1 )methyl ]-A'-[[3(R)-C(3- 
amino-3-methyl-l-oxobutyl )amino] -2 ,3,4,5- 
t et r ahyd r o-2-oxo-lH-l-benza2epin-l-y 1 1 - 
methyl] [1 . 1 •-biphenyl]-2-carboxaaiide , 

5 f-rif Itiornacetate _ 

The title compound was prepared from the 
intermediate obtained in Step A by the procedure 
described in Example 72. Step D. % NMR 
(2OOMH2.CD3OD): 1.32 (S,3H), 1.37 <s.3H). 2.00-2.45 
10 <m.2H). 2.48-2.68 (m.4H), 3.75 <s.3H), 4.20 (s,2H), 
4.40 (dd;8,12H2;lH). 4.95 (d,14Hz,lH), 5.25 
(d.l4Hz,lH), 6.80 (d.SHz.ZH), 6.97 (d,8Hz,2H), 
7.19-7.52 (m,12H). FAB-MS: calculated for 
C37H40N4O4 604; found 606 (1007.). 



15 



Example 77 



N-[(4-Hydr03C3rphenyl)methyl]-4« -C [3(R)-C <3-amino-3- 
methyl-l-oxobutyl )amino]-2 .3.4, 5-tetrahydro-2-oxo- 

20 iH-l-ben2azepin-l-yl3methyl][l,l'-biphenyl]-2- 

^ s^T-hmc Ami A i> . trif Junroacetate _ 

To a solution of 60,5mg <0.084mmol) of 
N- [ ( 4-methoxyphenyl )methy 1 3-4 • -C [ 3 (R)- C < 3-amino-3- 
methyl-l-oxobutyl)amino]-2 .3.4. 5-tetrahydro-2-oxo-lH- 

25 i-benzazepin-l-yl]methyl] [1,1' -bi phenyl ]-2-car box- 
amide, trifluoroacetate (Example 76) in 3mL of dry 
methylene chloride under nitrogen was added 0 . 42mL 
(0.42mraol) of 1.0 M solution of boron tribromide in 
methylene chloride. The reaction mixture was stirred 

30 for 2 hours then 2mL of water was added followed by 
sufficient methanol to dissolve any remaining 
precipitate. The solvent was removed under vacuum. 
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The resulting material was purified by reverse phase 
medium pressure liquid chromatography on C-8 eluting 
with methanol/ 0.1% aqueous trif luoroacetic acid 
(60:40) to afford 53mg (89%) of the title compound as 
a white solid. NMR (200MHz ,CD30D) : 1.39 <s,3H), 

1.45 <s,3H), 2.10-2.50 (m,2H), 2.52-2.72 (m.4H>, 4.23 
(S.2H), 4.48 (dd;8,12Hz;lH), 5.02 (d,14H2,lH). 5.30 
(d.l4Hz.lH), 6.72 (d,8Hz,2H). 6.94 (d,8Hz,2H). 
7.20-7.57 (m,12H). FAB-MS: calculated for 
C36H38N4O4 590; found 592 (1007.). 

Example 78 

N, N-Diethyl-4 • -C C3 (R)-[ (3-amino-3-methyl-l-oxobutyl )- 
amino]-2 , 3 , 4,5-tetrahydro-2-oxo-lH-l-benzazepin-l-yl]- 
msia3^caJIl.JJLdbi^^ifiaxl3^^ 

Step A : N,N-Diethyl-4'-[[3(R)-CC3-(benzyloxycarb- 
onyl ) amino-3 -methyl-l-oxobutyl ) amino ] - 
2 , 3 , 4, 5-tetrahydro-2-oxo-lS-l-benzazepin-l- 

yi iin*»t:hvn ri . 1 « -biphenvn-2-carb03camide , 

Prepared from 4'-[[2,3.4,5-tetrahydro-3(R)- 
C [3-methyl-l-oxo-3-C C (benzyloxy)carbonyl]amino]butylD- 
amino3-2-oxo-lH-l-benzazepin-l-yl]methyl] [1 , 1 • - 
biphenyl]-2-carboxylic acid (Example 72, Step B) and 
diethylamine according to the procedure described in 
Example 74, Step A. % NMR (200MHz,CDCl3) : 0.65 
(t,6Hz,3H), 0.72-1.00 (m,3H), 1.35 (s.6H), 1.96 
(m.lH). 2.27 (m.lH), 2.40-2.68 (m,6H), 2.80-3.12 
(m.2H). 3.55 (m.lH), 4.35 (dd;6.10Hz;lH) . 4.82 
(dd,6,15Hz;lH). 5.04 (dd ; 9 , 16Hz ; 2H) . 5.40 
(dd;8,14Hz:lH), 7.15-7.55 (m,17H). TAB-MS: 
calculated for C41H45N4O5 674; found 676, 698 (M+Na) . 
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Step B : N,N-Diethyl-4 •-[[3<R)-C(3-alnino-3-methyl-l- 
oxobutyl )amino] -2 ,3,4, 5-tetrahydro-2-oxo-lE- 
l-benzazepin-l-yl]methyl] [1,1' -biphenyl]-2- 

r.arboxam ide. tr if luoroacetate 

5 The title compound was prepared from the 

intermediate obtained in Step A by the procedure 
described in Example 72, Step D. NMR 
( 200MHz. CD3OD ) : 0.67 (t,7Hz,3H), 0.75-1.00 (m,3H), 
1.34 (S.3H), 1.39 (s,3H), 2.00-2.80 (m.7H), 2.80-3.15 
10 (m,2H), 3.55 (m.lH). 4.40 (dd ;7 , 12H2 ; IH) , 4.87 

(d.lSHz.lH). 5.36 (d.lSHz.lH), 7.20-7.55 (m,12H). 
FAB-MS: calculated for C33H40N4O3 540; found 542 
(100%) . 

15 Example 79 

3-Amino-3-methyl-N-[2, 3 , 4 , 5-tetrahydro-2-oxo-l-t[2 
carboxy[l , 1 • -biphenyl]-4-yl3methyl]-lH-benzazepin- 
SCR^-vllbu tanamide. trif luoroacetate 

20 To a slurry of 54 mg (0.086mmol) of 

4 • -[ [2 , 3 , 4 , 5-tetrahydro-3 (R>-[ [3-methyl-l-oxo-3- 
[ (benzyloxycarbonyl ) amino] butyl ] amino] -2-oxo-ia-l- 
benzazepin-l-yl]methyl] [1 , 1 •-biphenyl]-2-carbo3grlic 
acid (Example 72, Step B) in 2mL of dry methylene 

25 chloride under nitrogen was added 0.5mL (O.Smmol) of 
l.OM solution of boron tribromide in methylene 
chloride. The reaction mixture was stirred at room 
temperature for 30 minutes then quenched by the 
addition of 2mL of water. The remaining solids were 

30 dissolved by the addition of 2mL of methanol and the 
solvent were removed under vacuum. The resulting 
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material was purified by reverse phase medium 
pressure liquid chromatography on C-8 eluting with 
methanol/ 0.17. aqueous trif luoroacetic acid (60:40) to 
afford 38mg <74%) of the title compound as an 

5 off-white solid. 1h NMR (200MHz, CD3OD): 1.34 

(s,3H). 1-39 (s,3H). 2.00-2.46 (m.2H), 2.50-2.70 
(m.4H). 4.42 (dd; 7 . IIH2 ; IH) . 4.99 (d.lAHz.lH). 5.23 
(d,14H2,lH). 7.2-7.6 (m.llH). 7.76 (dd ; 1. 7H2; IH) . 
FAB-MS: calculated for C29H31N3O4 ^85; found 486 

10 (M+H,100%). 

Example 80 

3-Amino-3-methyl-N-[2 ,3.4. 5-tetrahydro-2-oxo-l-C [2 • - 
15 hydroxymethylCl , 1 ■ -biphenyl3-4-yl]methyl3-lH-ben2- 

Step A : 3-C (Benzyloxycarbonyl )amino]-3-methyl-N- 
[2.3,4, 5-tetrahydro-2-oxo-l- [ [2 • -hydroxy- 
20 methylCl . 1 ' -b iphenyl]-4-yl] methyl ]-lH- 

T^fTizazeni r^-^ rR^-vUhntanamidg _ 

To a solution of 124mg (0.20mmol) of 
4 • -C C2 , 3 . 4. 5-tetrahydro-3 (R)-[ C3-methyl-l-oxo-3- 
[(benzyloxycarbonyl)amino]butyl]amino3-2-oxo-ia-l- 
25 benzazepin-l-ylDmethyl] Cl . 1 ' -biphenyl]-2-carboxylic 
acid (Example 72. Step B) in 1.5mL of dry 
1.2-dimethoxyethane at 0"C was added 0.046mL 
(0.421mmol) of N-methylmorpholine followed by 0.055mL 
(0.42mmol) of isobutyl chlorof ormate . The reaction 
30 mixture was stirred at O'C for 1 hour then filtered, 
solids were rinsed with 1 . 2-di met hoxy ethane (2xlmL) 
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and the filtrates combined. To the filtrate at 0*C 
was added by syringe a solution of 30.3mg (0 . SOlmmol ) 
of sodium borohydride in 0.3mL of water. The 
reaction mixture was stirred at 0*C for 15 minutes 
then diluted with ethyl acetate (75mL). The organic 
layer was washed with saturated aqueous ammonium 
chloride (25mL) and brine (25mL), then dried over 
magnesium sulfate, filtered and the solvent was 
removed under vacuum. The residue was purified by 
flash chromatography on silica gel eluting with ethyl 
acetate /hexane (75:25) to afford 86mg (71%) of the 
product as a white solid. NMR (200MHz,CDCl3) : 

1.35 (s,3H), 1.37 (S.3H), 2.80 (m,2H), 2.50 (m,4H), 
4.50 (m,3H), 4.90 (d.l5H2,lH), 5.03 (dd ; 10 , 12Hz ; 2H) , 
5.18 (d,15Hz,lH), 5.77 (s,lH), 6.70 (d,8Hz,lH), 
7.10-7.40 (m,16H), 7.53 (m,lH), FAB-MS: calculated 
for C37H39N3O5 605; found 607 (30X) . 

Step B : 3-Amino-3-methyl-N-[2 ,3,4, 5-tetrahydro-2- 
0x0-1- [ [2 • -hydrox5rmethylCl ♦ 1 • -biphenyl]-4- 
yl]methyl]-lH-benzazepin-3(R)-yl]butanamide, 

trif luoroacetate _ 

To a solution of 40mg (0.066mmol) of the 
intermediate obtained in Step A in 2mL of methanol 
was added 5mg of 207o palladium hydroxide on carbon 
catalyst. The resulting mixture was hydrogenated at 
room temperature and 1 atmosphere for 30 minutes. 
The catalyst was removed by filtration through Celite 
and the solvent removed under vacuum. The residue 
was purified by reverse phase medium pressure liquid 
chromatography on C-8 eluting with methanol/ 0.17o 
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10 



aqueous trif luoroacetic acid (60:40) to afford 36ing 
(95%) of the title compound as a white solid. H NMR 
(200MHz, CD3OD): 1.34 (S,3H). 1.37 (S.3H). 2.0-2.7 
(m,6H). 4.44 (in.3H). 4.95 (d.lSHz.lH), 5;25 
(d.lSHz.lH). 7.1-7.5 (m.llH). 7.55 (d.6Hz,lH). 
FAB-MS: calculated for C29H33N3O3 ^^l; found 472 
(M+H,100%). 

Example 81 



3- Amino-3-methyl-N- [2 , 3 , 4. 5-tetrahydro-2-oxo-l-C [2 ' - 
methyl [1.1' -biphenyl]-4-yl]methyl]-lH-benzazepin- 
q<-K^-vnbti<-anamidP , irif luoroacetate 

To a solution of 30mg (0.066mmol) of 
15 3_[ (benzyloxycarbonyl)amino]-3-methyl-N-C2 ,3,4,5- 

tetrahydro-2-oxo-l-C [2 • -hydroxymethylCl , 1 ' -biphenyl]- 

4- y 1 3methyl 3 -IH-benzazep in-3 (R)-yl ] but anamide 
(Example 80. Step A) in 2mL of methanol was added 5mg 
of 20% palladium hydroxide on carbon catalyst and 1 

20 drop of trif luoroacetic acid- The resulting mixture 
was hydrogenated at room temperature and 1 atmosphere 
for 4 hours. The catalyst was removed by filtration 
through Celite and the solvent removed under vacuum. 
The residue was purified by reverse phase medium 

25 pressure liquid chromatography on C-8 eluting with 
methanol/ 0.1% aqueous trif luoroacetic acid (65:35) 
to afford 30mg (100%) of the title compound as a 
white solid- % NMR (200MHz. CD3OD): 1.35 (s.3H). 
1.40 (S.3H), 2.0- 2.7 (m.6H). 2.10 (s.3H). 4.42 

30 (dd:8.12Hz;lH). 4.95 (d.l4Hz.lH). 5.27 (d.l4Hz.lH). 

7.1-7.4 (m,12H). FAB-MS: calculated for C29H33N3O2 
455; found 456 (M+H,100%). 
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Example 82 

4'-[[3(Il)-[[3-[(2(S) ,3(S) ,4-Trihyd^oxybutylamino]-3" 
Inethyl-l-oxobutyl]amino]-2 ,3,4, 5-tet rahydro-2-oxo-lH- 
5 l-benzazepin-l-yl]methyl ] [1 , 1 ' -biphenyl]-2-carbox- 

Ainide. tr if Itioroacetate _ 

Step A : l-t-Butyldimethylsilyl-2, 3-isopropylidene-D- 

threitol _ 

10 To a solution of l.Og (6.2inmol) of 

2 , 3-isopropylidene-D-threitol in 6 . OmL of dry 
dimethylformamide at O'C was added 0.44g (6.5inmol) of 
imidazole followed by dropwise addition of a solution 
of 0.93g (6-2mmol) of t-butyldimethylsilyl chloride 

15 in 6. OmL of dimethylformamide. The reaction mixture 
was stirred at 0*C for 30 minutes then at room 
temperature for 1 hour. The reaction mixture was 
poured into 75mL water and extracted with ether 
<3x75mL). The combined ether extracts were washed 

20 with saturated aqueous sodium bicarbonate and with 
brine. The organic layer was dried over magnesium 
sulfate, filtered and the solvent removed under 
vacuum. The resulting oil was purified by flash 
chromatography on silica gel, eluting with 

25 hexanes/ethyl acetate (75:25) to afford 0.70g (41%) 
of product as a clear oil. NMR (200MHz ,CDCl3 ) : 

0.07 (s,6H), 0.90 (S.9H). 1.39 (s,3H), 1.41 (s,3H), 
3.60-4.00 (m,7H). FAB-MS: calculated for Ci3H2804Si 
276; found 261 (M-15,10%). 



30 
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Step B: 5(S)-t-Butyldimethylsilyloxymethyl-2.2- 

^T^^-KT^ yi -1 ^-dio ^^i ar,-AfR)-raTboxal<3gl^Y4e 
To a solution of 0.676g <2.44imnol) of the 
intermediate obtained in Step A in 35niL of dry 

5 methylene chloride was added 3mL of dry 

dimethylsulfoxide followed by 2.8mL (20.2iimiol) of 
triethylamine. To this solution was added 1.61g 
(10 Inmol) of pyridine sulfur trioxide complex in 
three portions over a 5 minute period. The reaction 

10 mixture was stirred at room temperature for 2 hours 
at which time it was diluted with 250mL of ethyl 
acetate- The mixture was transferred to a separatory 
funnel and washed with IH HCl (2x50mL) . saturated 
aqueous sodium bicarbonate (50mL) and brine <50mL>. 

15 The organic layer was dried over magnesium sulfate, 
filtered, and the solvent removed under vacuum to 
afford 672mg (100%) of product which was used in the 
next reaction without further purification. -^H NMR 
(2OOMH2.CDCI3): 0.09 (S.6H). 0.87 (S,9H). 1.40 

20 <s.3H). 1.45 (S.3H), 3.78 <d.4H2.2H). 4.10 (m.lH). 
4.30 (dd;2,6Hz;lH). 9.85 (d.2Hz.lH). 

SiSS-^: 4'-CC3(R)-CC3-[(2(S).3<S).4-Trihydroxybutyl- 
amino3-3-methyl-l-oxobutyl]amino]-2 .3,4,5- 
25 tetrahydro-2-oxo-lH-l-benzazepin-l-yl3- 
methyl] [1,1' -biphenyl3-2-carboxamide . 

i f luor f>acet at e _ 

The title compound was prepared from 
4 ■ - [ [3 (R)-[ C3-amino-3-methyl-l-oxobutyl )amino] - 
30 2 3 4.5-tetrahydro-2-oxo-lH-l-benzazepin-l-ylDmethyl]- 
[1 i.-biphenyl3-2-carboxamide, trif luoroacetate 
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(Example 69) and the intermediate obtained in Step B 
by the procedure described in Example 71. NMR 
( 200MHz, CD3OD) : 1.37 (s.3H), 1.41 (s,3H), 2.12-2.40 
(m,2H). 2.55-2.71 (m,4H), 3.05-3.25 (m.2H), 3-59 
5 (m,3H), 3.92 (m,lH), 4.40 (dd ; 7 , 12H2 ; IH) , 5.02 

(d.l5Hz,lH), 5,15 (d.l5Hz,lH), 7.20-7.58 (m,12H). 
FAB-MS: calculated for C33H4qN40^ 588; found 589 
(M+H,707o) . 

10 Example 83 

4 ' - [ [3 (R)-[ (2(R)-Amino-3-hydroxy-l-oxopropyl)amino] - 
2,3,4, 5-tetrahydro-2-oxo-lH-l-benzazepin-l-yl]methyl]- 
r 1 . 1 ' -biphenvn-2-carboxamide . tr if luoroacetate 

15 

Step A : 2(R)-t-Butoxycarbonylamino-3-(t-but03y)-N- 
[2 , 3 , 4 , 5-tetrahydro-2-oxo-lH-l-benzazepin- 

3(R^-vnpropanamide ] 

To a solution of 200mg (l,13mmol) of 

20 3 (R)-amino-2 ,3,4, 5-tetrahydro-ll-l-benzazepin-2-one 
(Example 1, Step B) in 8mL of dry methylene chloride 
was added 0.206mL (1.48mmol) of triethylamine , 553mg 
(1.25mmol) of BOC-D-serine t-butyl ether followed by 
602mg (1.36mmol) of benzotriazol-l-yloxytr is (dimethyl- 

25 amino )phosphonium hexaf luorophosphate . The reaction 
mixture was stirred at room temperature for 2 hours 
then diluted with lOOmL of ethyl acetate, washed with 
25mL of 57o aqueous citric acid, 25mL of saturated 
sodium bicarbonate and 25mL of brine. The organic 

30 layer was dried over magnesium sulfate, filtered and 
the solvents removed under vacuum. The residue was 
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purified by flash chromatography on silica gel, 
emting with ethyl acetate /hexane (55:45) to afford 
480mg (100%) Of the product as a -l^^^^^^-" / 
(200MHz,CDCl3): 1-20 (s.9H). 1.47 (s.9H . 1.92 
e«, IH-) 2 55-3.02 (m,3H), 3.38 (t,8Hz.lH). 3.78 
: H : 4 15 (m.lH). 4.52 (m.lH), 5.45 (s,lH) 7.00 
;::XH): 7.10-7.35 (m,3H), 7.68 (d4Hz.lH) 8^ 
(s IH). FAB-MS: calculated for C22H33N3O5 ' 
found 420 (M+H.207.). 426 (M+Li.40%). 

StesB- 2(R)-t-Buto^carbonylamino-3-(t-butoxy)-N- 

[2 3.4.5-tetrahydro-2-oxo-l-CC2.-cyanoCl,l'- 
biphenyl3-4-yl]methyl]-lH-l-benzazepin-3(R)- 

yilpropanamidg \ ■— 

L5 Prepared from the intermediate obtained m 

Step A and 4.-bromomethyl-l. l'-biphenyl-2-nitrile 
(Example 69. Step C) by the procedure described in 
Example 69, Step D- ^H NMR <200MHz.CDCl3) : 1-20 
(S.9H). 1.47 (S,9H), 1.88 (m,lH), 2.45-2.75 (m 3H) , 
ZO 3.38 (dd;6,8Hz;lH), 3.78 (m.lH). 4 15 (m IH) 4^52 
<m IH). 4.97 (d.l4Hz.lH). 5.21 (d.l4Hz.lH). 5.40 
s IH 7 1-7.5 (m.llH). 7.6-7.8 (m.2H). FAB-MS: 
(S,1H), /.-L ^ ' ^ (M+Li,30%). 

calculated for C36H42N4O5 610, founa ox 

25 f^^Bv C: 4.-[C3(R)-[C2(R)-(t-Butoxycarbonyl)amino-3- 
hydroxv-l-oxopropyl]amino3-2 .3,4, 5-tetra- 
hydro-2-oxo-lH-l-benzazepin-l-yl]methyl]- 

[^ 1 ._hiDh ''"'^n-2-carboxamide 

Prepared from the intermediate obtained m 
30 Step B by the procedure described in Example 69. Step 
E. 1h NMR (400MH2,CDCl3): 1 • 18 (s,9H). 1.45 



wo 92/16524 PCr/US92/02271 



- 215 - 

<s.9H), 1.85 (m.lH), 2.45 (m.lH), 2.62 (m.2H), 3.38 
(dd;6,8Hz;lH). 3.72 (m.lH). 4.12 (m.lH). 4.47 (m.lH), 
4.92 (d.l4H2,lH). 5.13 (s,lH). 5.20 (d.l^Hz.lH), 5.37 
(s,2H), 7.17 <in,3H). 7.2-7.4 (in.6H). 7.40 (m.lH), 
5 7.47 (m.lH), 7.60 (s.lH), 7.72 (d,8Hz,lH). FAB-MS: 

calculated for C36H44N4O5 628; found 636 (M+Li,407.). 

f;tBD D : 4 ' - [ [3 (R)- [ < 2 (R)-Ainino-3-hydroxy-l-oxo- 

propyl )aniino]-2 ,3,4, 5-tetrahydro-2-oxo-lH-l- 
10 beiizazepin-l-yl]methyl] [1,1' -biphenyl]-2- 

rarboxamid e. tr if luoroacetate 

The title compound was prepared from the 
intermediate obtained in Step C by the procedure 
described in Example 69, Step F. NMR 
15 (200MH2,CD30D): 2.10 (m.lH), 2.37 (m.lH), 2.62 

<m,2H), 3.8-4.1 <m,3H), 4.42 (dd ; 6 , IIH2 ; IH) , 4.95 
<d,14Hz,lH), 5.27 (d,14Hz,lH). 7.2-7.6 <m,12H). 
FAB-MS: calculated for C27H28N4O4 472; found 473 
(M+H,100%). 



20 



Example 84 



4 • - [ [ 3 ( R ) - [ < 2 -Ami no- 2 -me t hy 1- 1-oxop r opy 1 ) ami no 3 - 
2,3,4,5-tetrahydro-2-oxo-lH-l-benzazepin-l-yl]methyl]- 
25 r 1 . 1 '-biphenvn-2-carboxa mi de . trif liioroacetate 

Step A : 2-t-Butoxycarbonylamino-2-methyl-N-[2 ,3,4,5- 
tetrahydro-2-oxo-l-[ [2 ' -cyano[l , 1 • -biphenyl]- 
4-yl ]methyl ] -lH-l-benzazepin-3 (R)-yl] - 
30 propanamide 
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Prepared from 2-t-butoxycarbonylamino-2- 
methyl-N-C2 , 3 , 4, 5-tetrahydro-2-oxo-ia-l-benzazepin- 
3(R)_yl]propanamide (Example 63, Step A) and 
4'-bromomethyl-l-l'-biphenyl-2-nitrile (Example 69, 
Step C) by the procedure described in Example 69, 
Step D. 1h NMR (200MH2,CDCl3): 1.39 (s,9H). 1.41 
(S.3H), 1.45 (s,3H). 1.83 (m,lH). 2.4-2.8 (m,3H). 
4.48 (m.lH), 4.90 (d,16Hz.lH), 4.93 (s,lH), 5.22 
(d,16H2,lH). 7.1-7.5 (m.lOH), 7.60 (m,lH), 7.72 
(d,6Hz,lH). FAB-MS: calculated for C33H36N4O4 
552; found 554 (20%). 

Step B : 4'-C[3(R)-Ct2-(t-Butoxycarbonyl)amino-2- 
methyl-l-oxopropyl]amino]-2 , 3 , 4, 5-tetra- 
hydro-2-oxo-lH-l-benzazepin-l-yl]methyl]- 

Cl . 1 ' -biphenvn- ^-Ct^Throcami de 

Prepared from the intermediate obtained in 
Step A by the procedure described in Example 69, Step 
E. MMR ( 200MHz, CDCl3>: 1.40 (S.12H), 1.43 

(S.3H). 1.83 (m.lH). 2.4-2.8 (m,3H), 4.48 (m.lH). 
4.85 (d,14H2,lH), 4.97 (s,lH), 5.20 (s.lH), 5.22 
(d.l4Hz.lH). 5.57 (S,1H). 7.1-7.5 (m.llH). 7.70 
(dd:l,6Hz;lH) . 

.qtep C : 4 ' - n [3 (R)-[ (2-Amino-2-methyl-l-oxop^opyl)- 
amino]-2 , 3 , 4, 5-tetrahydro-2-oxo-lH-l- 
benzazepin-l-ylDmethyl] [1 . 1 ' -biphenyl]-2- 

rarboxaiP-iHa. t^i ^'^ nnrnaretate 

The title compound was prepared from the 
intermediate obtained in Step B by the procedure 
described in Example 69, Step F. % HMR 
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(200MHz, CD3OD): 1.52 (s.3H), 1.65 (s,3H), 2.25 
(m,2H), 2.60 (in,2H). 4.40 (m,lH). 5.00 (d,7Hz.lH), 
5.20 (d,7Hz,lH), 7.2-7.6 (m.l2H). FAB-MS: 
calculated for C28H30N4O3 470; found 471 (M+H»100%). 

Example 85 

3- (2-Aminoethyl )ainiTio-3-methyl-N-C2 ,3,4, 5-tetrahydro- 
2-oxo-l-C [2 • -carboxy [1 , 1 • -biphenyl]-4-yl]methyl]-lH- 
benza2eDin-3 CR:>-vnbutanamidG . dihydroc hloride 

Step A : 4 ' - [ [2 , 3 , 4 , 5-Tetrahydro-3 (R)-[ [3-methyl-l- 
oxo-3-amino ] butyl] amino] -2-oxo-lH-l-benz- 
azepin-l-yl]methyl] [1 , 1 ' -biphenyl]-2- 
carboxylic acid, 1 , 1-dimetliylethyl ester, 

gtcgtsttQ 

To a solution of 400mg (0.592mmol) of 
4 • -[ [2 , 3 , 4 , 5-tetrahydro-3 (R)-C [3-methyl-l-oxo-3- 
[ ( benzy loxycarbony 1 ) amino ] butyl ] amino ] -2-oxo--ia-l - 
benzazepin-l-yljmethyl] [1 , 1 '-biphenyl]-2-carboxylic 
acid 1, 1-dimethylethyl ester (Example 72, Step A) in 
lOmL of methanol was added 0.034mL (0.59mmol) of 
acetic acid and 80mg of 20% palladium hydroxide on 
carbon catalyst. The resulting mixture was 
hydrogenated at room temperature and 1 atmosphere for 
4 hours. The catalyst was removed by filtration 
through Celite and the filtrate concentrated under 
vacuum to afford 345mg (97%) of the product as a 
white solid. NMR (400MHz , CD3OD) : 1.17 (s,9H). 

1.35 (s,3H), 1.42 (s,3H), 1.95 (s.3H), 2.15 (m,lH), 
2.35 (m,lH), 2.50 (d,12H2,lH), 2,5-2.78 (m,3H), 4.42 
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(dd;8,llHs;lH). 5.02 (d,15Hz.lH). 5.37 (d.lSHz.lH), 
7.1-7.6 (m.llH), 7.67 <d.8Hz.lH). FAB-MS: 
calculated for C33H3gN304 541; found 542 (M+H.1007.). 

5 step B : 7-<'t,-Buto-snrr.arbonvlainino)ac<;tal< ighYdg 

To a solution of 700mg <4-34iiimol) of 
2-(t-butoxycarbonylamino)ethanol in 35inL of dry 
methylene chloride was added 4.0inL of dimethyl- 
sulf oxide and 4.8mL <35inmol) of triethylamine, 

10 followed by 2.8g <17inmol) of pyridine sulfur trioxide 
complex in three portions over 5 minutes. The 
reaction was stirred at room temperature for 3 hours 
then diluted with 500mL of ether. The mixture was 
transferred to a separatory funnel and washed with IH 

15 HCl (2x50inL) , saturated aqueous sodium bicarbonate 
(lOOmL), and brine (lOOmL). The organic layer was 
dried over magnesium sulfate, filtered, and the 
solvent removed under vacuum to afford 550mg (80%) of 
product which was used without further purification. 

20 1e NMR (200MHz, CDCI3): 1.40 (s,9H). 4.05 (d,7Hz,2H), 
5.17 (s.lH), 9.62 (S.IH). 

Step C : 3-(2-Aminoethyl)amino-3-methyl-N-[2 ,3,4,5- 
tetrahydro-2-oxo-l-[ [2 ' -carboxy-[l , 1 • - 
25 biphenyl3-4-yl] methyl ]-lH-benza2epin-3(R)- 

ynbutanamide. dihvdrochloride 

To a solution of 345mg (0.573mmol) of the 
intermediate obtained in Step A in lOmL of dry 
methanol was added 0.088mL (0.63fflmol) of 
30 triethylamine, 3.4g of dry 4A powdered molecular 

sieves followed by a solution of 540mg (3.4mmol) of 
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2-(t-butoxycarbonylamino)acetaldehyde (Step B) in 5mL 
of dry methanol. The pH of the mixture was carefully 
adjusted to 6,5 with glacial acetic acid ( 7 drops). 
The reaction was stirred for 3 hours at which time 

5 3.4mL (3.4mmol) of a 1.0 M solution of sodium 

cyanoborohydr ide in tetrahydrof uran was added by 
syringe. The reaction was stirred for 20 hours then 
filtered through a pad of Celite. To the filtrate 
was added 2.0mL of acetic acid (CAUTION! evolution 

10 of hydrogen cyanide). The resulting mixture was 

stirred for 3 hours. The solvent was removed under 
vacuum to afford a clear oil which was dissolved in 
5mL of methylene chloride. To this solution was 
added 5 drops of anisole followed by 5mL of 

^5 trif luoroacetic acid. The mixture was stirred for 4 
hours at room temperature then all volatiles removed 
under vacuum to give an oil which was purified by 
reverse phase medium pressure liquid chromatography 
on C-8 eluting with methanol/ 0 . 1% aqueous 

20 trif luoroacetic acid (55:45). The product thus 

obtained was converted to its dihydrochloride salt by 
dissolving it in lOmL of 6 H HCl followed by 
evaporation under vacuum. The cycle was repeated 
three times to afford 273mg (79%) of the title 

25 compound as an off-white solid. NMR 

(2OOMHS.CD3OD) : 1.45 (s,3H). 1.51 (s,3H), 2.1-2.5 
(m,2H), 2.5-2.7 (m,4H), 3.2-3.5 (m,4H), 4.42 
(dd;8.11H2;lH), 5.00 (d,15Hz,lH), 5.22 (d.l5H2,lH), 
7.2-7.6 (m.llH), 7.78 (d.6Hz,lH). FAB-MS: 

30 calculated for C3iH3^N404 528; found 529 (M+H,1007o). 
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Example 86 

3-C <2( S )-Hydroxypropyl ) amino] -3-methyl-N-[2 . 3.4,5- 
tetrahydro-2-oxo-l-C [2 • -< lH-tetrazol-5-yl ) [1. 1 ' - 
5 biphenyl]-4-yl]metliyl]-lH-l-benzazepin-3(R)-yl3- 

Mt ^anamide , 1-r i f luoroacetate 

t;^.ep A : 3- C ( 2- ( S )-Benzyloxyp r opyl ) amino ] -3-methyl- 
N-[2 . 3 . 4 , 5-tetrahydro-2-oxo-l-C C2 • -<1H- 
10 tetrazol-S-yl ) [1 . 1 ' -biphenyl]-4-yl3methyl]- 

lH-l-benzazepin-3 (R)-yl]butanamide . 

t-ri^'liior ^ffrptate — _ 

To a solution of 0.20g (0.34mmol) of 
3-amino-3-methyl-N-C2 , 3,4, 5-tetrahydro-2-oxo-l-C [2 ' - 
15 ( iH-tetrazol-5-yl ) CI . 1 ' -biphenyl]-4-yl]inethyl]-lS-l- 
benzazepin-3<R)-yl]-btitanamide. trif luoroacetate 
(Example 1) in SmL of dry methanol was added 0.096mL 
(2 SOmmol) of triethylamine , l.Og of dry 4A powdered 
molecular sieves followed by a solution of 0.296g 
20 <l,80mmol) of (&)-2-benzyloxypropanal (prepared from 
ethyl-L-lactate according to the procedure of 
Hanessian and Kloss. Tetrahedron Lett. 1985. 26. 
1261-1264.) in 2ml. of dry methanol. The pH of the 
mixture was carefully adjusted to 6-5 with glacial 
25 acetic acid. The reaction was stirred for 2 hours at 
which time 2.06mL (2.06mmol) of a 1.0 M solution of 
sodium cyanoborohydride in tetrahydrofuran was added 
by syringe. The reaction was. stirred for 24 hours 
then filtered through a pad of Celite. To the 
30 filtrate was added S.OmL of trif luoroacetic acid 
(CAUTION! evolution of hydrogen cyanide) and the 
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resulting mixture was stirred for three hours. The 
solvent was removed under vacuum to afford 1 . 6g of a 
clear oil which was purified by reverse phase medium 
pressure liquid chromatography on C-8 eluting with 

5 methanol/0.1% aqueous trif luoroacetic acid (65:35) to 
afford 254mg (100%) of the product as a white solid. 
1h NMR (200MHz, CD3OD) : 1.28 (d,6Hz,3H), 1.35 (s,3H), 
1.40 (s,3H), 2.10 (m,lH), 2.2-2.7 (m,5H), 2.95 
(m,lH), 3,20 (m,lH), 3.83 (m,lH), 4.42 (m.lH). 4.50 

10 (d,llH2,lH), 4.63 (d.llHz.lH), 5.20 (d,15H2.lH), 6.95 
(d,8Hz,2H). 7.1-7.7 (m,15H). FAB-MS: calculated 
for C3gH43N703 657; found 658 (M+H,100%). 

Step B : 3-[(2(S) -Hyd r oxyp r opy 1 ) amino] -3-methyl-N- 
15 [2,3,4,5-tetrahydro-2-oxo-l-[[2'-(lH-tetra- 
2ol-5-yl)[l,l'-biphenyl3-4-yl]methyl]-lH-l- 
benza2epin-3(R)-yl]-butanamide, trif luoro- 

acetate 

A solution of 250mg (0,324mmol) of the 
20 intermediate prepared in Step A in 5mL of methanol 
was placed in a shaker bottle. To the solution was 
added 3 drops of trif luoroacetic acid and O.lg of 30% 
palladium on carbon. The mixture was hydrogenated at 
room temperature and 40psi for 3 days. The catalyst 

25 

was removed by filtration through Celite and the 
filtrate evaporated under vacuum. The resulting 
material was purified by reverse phase medium 
pressure liquid chromatography on C-8 eluting with 
methanol/0.1% aqueous trif luoroacetic acid (60:40) to 
30 afford 149mg (64%. Steps A + B) of the title compound 
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as a white solid. NMR <200MBz .CD3OD) : 1-20 

(d.6Hz,3H). 1.35 (S.3H). 1-40 (s,3H). 2.10 <m,lH), 
2.2-2.6 (m.5H), 2.78 (m,lH). 3-08 (m.lH). 3.92 
(m.lH). 4.35 (dd;7.10Hz;lH), 4.95 (d.l4Hz,lH). 5.18 
(d!l4Hz.lH). 7.00 (d,8Hz,2H). 7.1-7.4 (in,6H), 7.5-7.7 
(m!4H). FAB-MS: calculated for C32H37N763 567; 
found 568 (M+H,1007.). 

Example 87 

3_ [ [2- ( t-Butosycar bonylamino )ethyl] amino] -3-methyl-N- 
[2,3.4.5-tetrahydro-2-oxo-l-CC2'-(lH-tetra20l-5-yl)- 
[1 ! 1 • -biphenylD-4-yl]methyl]-lH-l-benzazepin-3 (R)- 

y1 1-htitan ?"T - tr 1 f 1 tinroacetate 

15 To a solution of 485mg (0.833mmol) of 

3-amino-3-methyl-N-C2 , 3,4. 5-tetrahydro-2-oxo-l-C [2 • - 
<lH-tetrazol-5-yl) d . 1 ' -biphenyl]-4-yl]methyl3-ll-l- 
benzazepin-3(R)-yl]-butanamide. trif luoroacetate 
(Example 1> in 8mL of dry methanol was added 0.232mL 
20 (1.67mmol) of triethylamine . 2.5g of dry 4A powdered 
molecular sieves followed by a solution of 200mg 
(1.25mmol) of 2-(t-butoxycarbonylamino)acetaldehyde 
(Example 85, Step B) in ImL of dry methanol. The pH 
of the mixture was carefully adjusted to 6.5 with 
25 glacial acetic acid. The reaction was stirred for 2 
hours at which time 5 . OmL (S.Ommol) of a 1.0 K 
solution of sodium cyanoborohydride in tetrahydro- 
furan was added by syringe. The reaction was stirred 
for 20 hours then filtered through a pad of Celite. 
30 To the filtrate was added l.OmL of acetic acid 
(CAUTION! evolution of hydrogen cyanide). The 
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resulting mixture was stirred for 30 minutes. The 
solvent was removed under vacuum to afford a clear 
oil which was purified by reverse phase high pressure 
liquid chromatography on C-18 eluting with 
methanol/0.1% aqueous trif luoroacetic acid (65:35) to 
afford 347mg (54%) of the title compound as a white 
solid. NMR (200MHz , CD3OD) : 1.30 (s,9H), 1.35 

(s,3H), 1.39 (s,3H), 2.10 (m,lH), 2.2-2.6 (m,5H), 
3.10 (m.2H). 3.35 (m.2H). 4.39 (dd : 8 . llHz ; IH) . 4.95 
(d.lSHz.lH). 5.21 (d,15Hz,lH), 7.05 (m,2H), 7.2-7.5 
(m,7H), 7.5-7.7 (m.3H). FAB-MS: calculated for 
C36H44Ng04 652; found 654 (100%). 

Example 88 

3- [ ( 2-Aminoet hy 1 >amino] -3^methy 1-N- [2,3,4, 5-t et ra- 
hydro-2-oxo-l-CC2 • - (lH-tetrazol-5-yl) [1 , 1 '-bi phenyl ]- 

4- yl]methyl]-lH-l-benzazepin-3 (R)-yll-butanamide , 

di (tyAf luoroacetatg) ^ 

The title compound was prepared from 
3-C [ (2-t-but03cycarbonylamino)ethyl]amino]-3-methyl-N- 
[2 , 3 . 4 , 5-tetrahydro-2-oxo-l-[ [2 ' -(lH-tetrazol-5-yl)- 
[1 ,l•-biphenyl]-4-yl3methyl]-lH-l-benzazepin-3(R)- 
yl]-butanamide , monotrif luoroacetate (Example 87) by 
the procedure described in Example 69, Step F. 
NMR ( 200MHz, CD3OD) : 1.38 (s,3H), 1.42 (s,3H), 2.12 
(m,lE>, 2.2-2.7 (m,5H). 3.33 (m.4H). 4.35 
(dd;6,llHz;lH), 4.85 (d,15Hz,lH), 5.21 (d,15Hz,lH), 
7.00 (d,8Hs,2H), 7.1-7.4 (m,7H), 7.5-7.7 (m,3H). 
FAB-MS: calculated for C3iH3^N802 552; found 553 
(M+H,100%) . 
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Example 89 

3-Ainino-3-methyl-N-[2 . 3,4, 5-tetrahydro-2-oxo-l-[ [2 ' - 
[l-CcarboxymethyDtetrazol-S-yl] [1,1' -biphenyl]-4-yl]- 
5 methyl]-lH-l-benzazepin-3(R)-yl]-butanamide, 

l-riflTior oacetate — 

Step A : 3-(t-Butoxycarbonylamiiio )-3-methyl-N- 
C2,3,4,5-tetrahydro-2-oxo-l-CC2'-[l- 
10 (carboxymethyl)tetrazol-5-ylD [1,1'- 

biplienyl]-4-yl3methyl]-lH-l-benzazepin-3<R)- 

yl]-butananiide, t-butyl ester 
and , 

3-( t-Butoacycarbonylamino ) -3-methyl-N- 
15 [2,3 , 4, 5-tetrahydro-2-oxo-l-t [2 ' -[2- 

(carbosyinethyl)tetrazol-5-yl3 [1,1'- 
b i phenyl 3 -4-y 1 ] methyl ] -IH-l-benzazep in-3 (R) - 

yn-butay^amidfi. t->>"»Vl ester 

To a solution of lOlmg (0.166inniol) of 
20 3_(t-butoxycarbonylamino)-3-methyl-N-C2 ,3,4,5- 

tetrahydro-2-oxo-l-[ [2 ' -(lH-tetrazol-5-yl) [1 . 1 ' - 
biphenyl]-4-yl]methyl3-lH-l-benzazepin-3(R)-yl]- 
butanamide (Example 16, Step A) in ImL of acetone was 
added 0.028mL (0.20inmol) of triethyl amine followed by 
25 dropwise addition of 0.029mL (O.lSmmol) of t-butyl 
bromoacetate . The reaction mixture was stirred at 
room temperature for 1 hour then the solvent was 
removed under vacuum. The residue was dissolved in 
50mL of methylene chloride, washed with saturated 
30 aqueous sodium bicarbonate, dried over magnesixim 

sulfate and filtered. The filtrate was evaporated 



wo 92/16524 



PCT/US92/02271 



- 225 - 

under vacuum to afford 139mg (lOOX) of product as a 
mixture of N-1 and N-2 tetrazole isomers. NMR of 

mixture (200MH2 , CDCI3 ) : 1.30 (s,6H), 1.40 (s,6H), 
1.50 (m,36H), 1.90 (m,2H), 2.4-2.7 (m,8H), 3.80 
5 (s,2H), 4.07 (s,2H). 4.52 (m,2H), 4.80 (m,2H), 5,37 

(m,2H), 6.72 (m,2H), 7-. 0-7. 4 <m,16H>. 7.4-7.8 
(m,6H). FAB-MS calculated for Ci^qE^^^NjO^ 723; found 
724 (M+H.20%). 

Step B : 3 -Ami no- 3 -me thy 1-N- [2 ,3,4, 5-tetrahydro-2- 

oxo-l-[[2 •-[l-(ca^boxymethyl)tetra2ol-5-yl]- 
[l , 1 ' -biphenyl]-4-yl]methyl]-lH-l-benza2epin- 

3('R)-vn -butanamide, trif luoroacetate 

Prepared from the intermediate obtained in 
^5 Step A by the procedure described in Example 69, Step 
F. Separation of isomers by reverse phase high 
pressure liquid chromatography on C-18 eluting with 
methanol/O . 1% aqueous trif luoroacetic acid afforded 
the title compound in addition to the N-2 isomer, 
20 NMR <200MH2,CD30D) : 1.39 (s,3H), 1.42 <s,3H), 

2.0-2.7 (m,6H). 4.40 (dd ; 8 , IIH2 ; IH) , 4.48 (s,2H), 
4.85 (d,15Hz,lH), 5.35 (d,15Hz,lH), 7,05 (d,8Hz,2H), 
7.2-7.4 (m,7H), 7.5-7.9 (m,3H). FAB-MS: calculated 
for C31H33N7O4 567; found 568 <M+H,1007o). 

25 

Example 90 

3-Amino-3-methyl-N-[2 , 3 , 4, 5-tetrahydro-2-oxo-l-[ [2 ' - 
[2-(carboxymethyl )tetra20l-5-yl] [1,1 '-biphenyl]-4- 
30 yl]methyl]-lH-l-benzazepin-3(R)-yl]-butanamide , 

trjf IvQro^qgtg^te 
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The title compound was prepared from 
3-(t-butoxycarbonylamino)-3-methyl-N-[2 . 3 . 4 . 5-tetra- 

hydro-2-oxo-l-CC2'-[2-(carboxymethyl)-tetrazol-5-yl]- 
[1 i.-biphenyl]-4-yl]metliyl]-ia-l-ben2azepin-3(R)- 
yli-butanamide. t-butyl ester (E:=ample 89, Step A> by 
the procedure described in Example 89. Step B. H 
NMR (200MHz, CD3OD): 1.35 (s.3H). 1.42 (s,3H). 
2 0-2.6 (m,6H). 4.39 (dd ; 7 , llHz; IH) , 4.90 
(d.l4Hz.lH), 5.20 (d,14H2.1H). 5.42 (s,2H). 7.04 
<d,6Hz.2H). 7.15 (d,6Hz.2H). 7.2-7.6 (m,7H). 7.75 
<m,lH)- FAB-MS: calculated for C31H33N7O4 567; 
found 568 (M+H,1C07.). 

Example 91 

3-Amino-3-methyl-N-C2 ,3,4. 5-tetrahydro-2 . 5-dioxo-l- 
CC2 . -(lH-tetrazol-5-yl) CI. 1 •-bipbenyl]-4-yl]methyl]- 

20 £tfiE_J^: 3-t-Butoxycarbonylamino-3-methyl-N-C2,3.4,5- 
tetrahydro-2 . 5-dioxo-lH-l-benzazepin-3-yl]- 

bl^l-ffn^m^de ^ 

To a solution of 120mg (0.531mmol) of 
3-t-butoxycarbonylamino-2 .3,4, 5-tetrahydr o-H-l- 
25 benzazepin-2.5-dione (prepared by the procedure of F. 
Stewart, Australian J. Chem. 1980, 33. 633-640.) in 
2mL of methanol was added 2mL of 9 H hydrochloric 
acid The mixture was stirred at room temperature 
for 24 hours and solvent was removed under vacuum. 
30 To the resulting solid in 3mL of dry 

methylene chloride was added 0.22mL (1.6mmol) of 
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triethylamine , 115mg (0.531mmol) of 3-t-but03cy- 
carbonylainino-3-methyl butanoic acid (Example 31, 
Step E) followed by 235mg (0.531minol) of 
benzotriazol-l-yloxy-tr is(dimethylamino)phosphonium 
5 hexaf luorophosphate. The reaction mixture was 

stirred at room temperature for 2 hours. The 
reaction was diluted with 75mL of ethyl acetate, 
washed with 25mL of 5% aqueous citric acid, 25mL of 
saturated aqueous sodium bicarbonate and 25mL of 
3-0 brine. The organic layer was dried over magnesium 
sulfate, filtered and the solvent removed under 
vacuum. The residue was purified by flash 
chromatography on silica gel eluting with ethyl 
acetate/hexanes (65:35) to afford 109mg (51%) of the 
15 product as a white foam. NMR (200MH2 , CDCI3) : 

1.33 (s,3H), 1.39 (s,12H), 2.49 (d,12H2,lH), 2,75 
(d.l2Hz,lH). 2.9 (m,lH). 3.27 (dd;2,16Hz; IH), 5.05 
(m.2H), 7.05 (t,6H2,lH), 7.24 (t.SHz.lH). 7.50 
(m.lH), 7,82 <dd;2,8H2;lH), 8.85 (s,lH). FAB-MS: 
20 calculated for C20H27N3O5 389; found 390 (M+H,60%). 

Step B : 3-(t-Butoxycarbonylamino)-3-methyl-N-[2 , 3 , - 

4 , 5-tetrahydro-2 , 5-dioxo-l-C [2 ' -(N-t^iphenyl- 
methyl)tet^azol-5.-yl) [1 , 1 '-biphenyl3-4-yl]- 
25 methvn-lH-l-benzazepin-S-vn-butanamide 

Prepared from the intermediate obtained in 
Step A and N-triphenylmethyl-5-[2-(4 ' -bromomethyl- 
biphen-4-yl ) ] tetrazole (Example 1, Step J) by the 
procedure described in Example 1, Step K. NMR 
30 (200MHz,CDCl3) : 1.35 (s,3H), 1.40 (s,12H), 2.49 
(d,14Hz,lH), 2.6-2.9 (m,2H), 3.27 (m,lH). 4.82 
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(d,15H2.1H), 4.92 (d.lSHz.lH). 5.05 (S,1H), 5.15 
(m.lH). 6.8-7-6 (m,26H), 7.90 (m.lH). FAB-MS: 
calculated for C53H51N7O5 865; found 873 (M+Li). 

5 S££E_£: 3-Amino-3-methyl-N-[2 ,3.4, 5-tetrahydro- 

2 , 5-dioxo-l- [ C2 • - ( IH-tetrazol-S-yl ) C 1 , 1 ' - 
b iphenyl ] -4-yl ] -methyl ] -IH- L-benzazep in-3- 

yil-hm-anai p-i^^ 1-rif ]tioroacetate 

To a solution of 68mg (0 . 078iiiinol) of the 

10 intermediate obtained in Step B in 3inL of methanol 

was added 14mg of palladium hydroxide catalyst. The 
mixture was hydrogenated at room temperature and 1 
atmosphere for 20 hours at which time the solids were 
filtered and the solvent removed under vacuum. 

15 The resulting solid was dissolved in 3mL of 

methylene chloride. To this solution was added 3 
drops of anisole followed by 2mL of trif luoroacetic 
acid The reaction mixture was stirred for 2 hours 
at room temperature, then all volatiles removed under 

20 vacuum. The resulting material was purified by 

reverse phase high pressure liquid chromatography on 
C-18, eluting with methanol/0.17, aqueous trif luoro- 
acetic acid (linear gradient; 50% methanol increased 
to 55% methanol over 12 minutes) to afford 16.5mg 

25 (337.) of the title compound as a white solid. H NMR 
(200MHz. CD3OD): 1.37 (S.3H). 1.40 (s,3H). 2.59 
(dd:14.16Hz;2E). 2.9-3-2 (m.2H). 4.97 (d.l5Hz.lH). 
5 17 (dd;4.12Hz;lH), 5.25 (d.l5Hz.lH). 7.00 
(d.8Hz.2H), 7.12 (d.8Hz.2E). 7.37 (m.2H), 7.4-7.7 

30 (m.6H). FAB-MS: calculated for C29H29N7O3 523; 
found 524 (M+H.100%). 
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3-Amino-3-methyl-N-[5-hydroxy-2,3,4, 5-tetrahydro-2- 
oxo-l-[[2'-(lH-tetra20l-5-yl)[l,l*-biphenyl]"4-yl]- 

5 methyl ]-lH-l-benzazepin-3-yl]-butanamide , 

trif luoroacetate : 

To a solution of 23mg <0.036mmol) of 
3-amino-3-methyl-N-C2 ,3,4, 5-tetrahydro-2 ,5-dioxo-l- 
[ [2 ' -(IH-tetrazol-S-yl ) [1 » 1 • -biphenyl]-4-yl]methyl]-lH 

10 -l-ben2azepin-3-yl]-butanamide , trif luoroacetate 

(Example 91) in ImL of methanol /water (4:1) was added 
14mg (0.36mmol) of sodium borohydride. The reaction 
mixture was stirred for 1 hour then quenched by the 
addition of 5 drops of tr if luoroacetic acid. The 

15 solvent was removed under vacuum and the resulting 

material was purified by reverse phase high pressure 
liquid chromatography on C-18 eluting with 
methanol/0. IZ aqueous tr if luoroacetic acid (55:45) to 
afford 18mg (78%) of the title compound as a white 

20 solid. NMR (200MH2 , CD3OD) : 1.37 (s.3H), 1.40 

(s,3H), 2.17 (m,lH), 2.3-2.6 (m,3H) , 4.30 
(dd;8,10Hz;lH) , 4.67 (dd ; 6 ,10H2;1H) , 4.95 
(d,i5H2,lH), 5.23 (d,15H2,lH), 7.00 (d.8Hz,2H), 7.20 
(d»8H2,2H), 7.35 (m,3H), 7.5-7.7 (m,5H). FAB-MS: 

25 calculated for C29H31N7O3 525; found 526 (M+H,100%). 

Example 93 

3 0 4 ' -[ [3 (R)- [ (3-/^ino-3-methyl-l-oxo butyl )amino]- 

2\ 3 ,4 ,5-tetrahydro-2-oxo-lH-l-benza2epin-l-yl]methyl]- 
r 1 . 1 ' -biphenvl1-2-thiQamide . tr if luoroacetate 
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Step A : 4 ' -[ [3(R)-[ (3-t-Butoxycarbonylamino-3-methyl- 
l-oxobiityl )amino]-2 ,3.4, 5-tetrahydro-2-oxo- 
lH-l-benzazepin-l-yl]methyl] [1,1 '-biphenyl3- 
2r:£llifiiMaiii£_____ 

A solution of 380mg (0.67inmol) of 3-CCl- 
[[2 '-cyano-Cl . 1 •-biplienyl]-4-yl]iBethylD-2 ,3,4,5- 
tetrahydro-2-oxo-lH-benzazepin-3 (R)-yl3ainino]-l , 1- 
dimethyl-3-oxopropylcarbamic acid, 1, l-dimethyl ethyl 
ester (Example 69, Step D), in 5mL of pyridine was 
placed in a bomb and treated with SmL of 
triethylamine and excess hydrogen sulfide was 
introduced under pressure. The bomb was sealed and 
heated for 12 hours at 90 "C. The bomb was vented 
into 5 a sodium hydroxide and the contents poured 
into 40mL of water, then extracted with ether (3x) . 
The combined extracts were washed with water <3x) , 
dried over magnesium sulfate, filtered and evaporated 
under vacuum to afford 330mg (0.53mmol, 82%) of 
product. NMR (200MHz, CDCI3): 1.38 (s.6H), 1.45 

(s,9H), 1.90 (m,lH). 2.4-2.7 (m,4H), 2.92 (m.lH). 
4.55 (m.lH). 4.94 (d,15Hz,lH), 5.22 (d,15Hz.lH), 5.31 
(br s.lH), 6.50 (br s.lH), 6.70 (m,lH), 7.1-7.5 
(m,12H), 7.82 (m,lH). FAB-MS (Li+ spike): calculated 
for C34H40N4O4S 600; found 607 (M+Li,65%). 

Step B : 4 • -[[3 (R)-C (3-Amino-3-methyl-l-oxobutyl)- 
amino]-2 , 3 , 4, 5-tetrahyd^o-2-oxo-lI-l- 
benzazepin-l-yl3methyl][l, 1 '-biphenylD-2- 
thio^i^S_._J;rlflm^aa££iLate 

A suspension of 80mg (0.13mmol) of the 

intermediate prepared in Step A in lOmL of methylene 
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chloride at room temperature was treated with 5mL of 
trif luoroacetic acid. After 45 minutes, all 
volatiles were removed under vaciram and the residue 
placed under high vacuum. Purification by 

5 preparative thin layer chromatography on a 1mm silica 
plate eluting with methylene chloride/methanol/acetic 
acid (9:1:0.1) afforded 43mg of the free amine which 
was converted to the trif luoroacetate salt by 
dissolving in 3mL of methanol and adding 0.5mL of 

10 trif luoroacetic acid, followed by removal of 
volatiles under vacuum. In this manner, 30mg 
(O.OSmmol, 37%) of the title compound was obtained. 
1h NMR (400MHz. CD3OD) : 1.35 (s,3H), 1.39 (s,3H), 
2.11 (m,lH), 2.31 (m,lH), 2.45-2.65 (m,4H), 4.40 

15 (dd;7,llH2;lH), 4.94 (d,15Hz.lH), 5.24 (d,15Hz.lH), 
7.20-7.55 (m,12H). FAB-MS: calculated for 
C29H32N4O2S 500; found 501 (M+H,100%). 

Example 94 

20 

H-Hydr oxy-4 • -[ [3 (R)- [ ( 3-amino-3-methyl"l-oxobutyl )- 
amino] 2 , 3,4, 5-tet rahydro-2-oxo-lH-l-benzazepin-l-yl]- 
methyl]-[l , 1 ' -biphenyl]-2-carboxamide , trif luoro- 
acetate 

25 

Step A : N-Hydroxy-4 '-[[2,3,4, 5-Tet r ahydro-3 (R)- [ [3- 
methyl-l-oxo-3- [ [ ( benzyloxy ) carbonyl ] amino] - 
butyl] -amino] -2-oxo-lI-l-benzazepin-l-yl]- 

methvivn . 1 ' -biphenvl1-2-carbQxamide . 

30 Prepared from 4 ' -[ [2 , 3 , 4, 5-Tetrahydro-3 (R)- 

[[3-methyl-l-oxo-3-[[(benzyloxy)carbonyl]amino]butyl]- 
amino]-2-oxo-lS-l-benzazepin-l-yl]methyl] [1, 1 
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25 



30 



biphenyl]-2-carboxylic acid (Example 72. Step B) and 
(O-trimethylsilyl)hydroxylamine by the procedure 
described in Example 72. Step C. NMR 
(2OOMHZ.CDCI3): 1.33 (S.3H). 1.36 (S.3H). 1-77 
cm IH), 2.3-2.5 (m.4H>. 4.46 (m.lH), 4.68 
:;i5H;.lH). 5.02 (s,2H), 5.14 (d,15Hz,lH) 5.73 (br 
s.m. 6.82 (d.7Hz.lH). 7.1-7.5 (m,16H). 7.60 
Cd.SHz.lH). FAB-MS : calc for CgyHgsN^Oe 634; 
found 635 <M+H.1%)- 

Sie^- N-Hydroxy-4 ' -[ [3 (R)-C (3-amino-3-methyl-l-oxo- 
butyl)amino3-2. 3 , 4 . 5-tetrahydro-2-oxo-lH-l- 
benza2epin-l-yl]methyl3 d . 1 ' -bipbenyl]-2- 



15 The title compound was prepared from the 

intermediate obtained in Step A by the procedure 
described in Example 79. NMR (200MHz. CD^Ol^y- 

1 36 (S.3H). 1.39 (S.3H). 2.0-2.7 (m.6H). 4.41 
(dd;7.11Hz;lH). 5.03 <d.l5Hz,lH), 5.18 («J.15«->' 

20 7.2-7.6 (m,12H). FAB-MS: calculated for C29H32N4O4 
500; found 502 <100%>. 



Example 95 



4 • -r [3 (R)-C (3-Amino-3-methyl-l-oxobutyl)amino]- 
2.3,4, 5-tetrahydro-2-oxo-lH-l-benzazepin-l-yl]niethyl]- 
^ -n^^^^-i T-bipheTiYl frifluoroacgtatg 

StepA- /■ ' -M^^-^v^ - 2-^^^ 1 ' -biphenyl 

Prepared from 4-methylphenyltrimethylstannane 
(Example 69. Step A) and 2-bromonitrobenzene by the 
procedure described in Example 69. Step B. 
1h NMR (2OOMHZ.CDCI3): 2.39 (S.3E). 7.23 (m,3H). 
7 45 (m,3H), 7.58 (t.7Hz.lH). 7.80 (d.7Hz.lH). 
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Step B : 4 ' -Bromoroethvl-Z- nitro-l ■ 1 ' -biphenvl 

Prepared from 4 » -methyl-2-nitro-l , 1 » - 
biphenyl by the procedure described in Ex a m ple 69, 
Step C. NMR (200MH2,CDCl3) : 4.53 <s,2H), 7.2-7.7 

(m,7H). 7.85 (m.lH). FAB-MS: calculated for 
^14^10^^^ 272; found 272,274 (M+) . NMR indicates 

the presence of minor amounts of starting material 
and dibromo derivative. 

Step C : 3-[ [l-[ [2 » -Nitro-[l , 1 ' -biphenyl ]-4-yl]- 

methyl]-2 .3,4, 5-tetrahydro-2-oxo-lE-benz- 
azepin-S (R)-yl ] amino] -1 , l-dimethyl-3-oxoprop- 

vllcarbamic acid- 1 . 1-dimethvlethvl ester 

Prepared from 4' -bromomethyl-2-nitro-l , 1 ' - 
biphenyl and 3-t-butoxycarbonylamino-3-methyl- 
N-[2,3,4,5-tetrahydro-2-oxo-lH-l-ben2azepin-3 (R)-yl]- 
butanamide (Example 57, Step A) by the procedure 
described in Example 69, Step D. NMR 
(200MH2,CDCl3): 1.34 (s,6H), 1,41 (s,9H), 1.83 
(m,lH), 2.35-2.70 <m,5H), 4.50 (m,lH), 4.84 
(d,15H2.1H), 5.23 <d,15Hz.lH), 5.27 (s,lH), 6.64 
(d,7Hz,lH), 7.1-7.6 (m,llH), 7.80 (d,8H2,lH). 

Step D : 4'-[[3(R)-[ ( 3-Amino-3-methyl-l-oxobutyl )- 
amino] -2 ,3,4, 5-tetrahydro-2-oxo-lH-l-benz- 
azepin-l-yl]methyl]-2-nitro-l , 1 ' -biphenyl , 

t.rif luoroacetate 

Prepared from the intermediate obtained in 

Step C by the procedure described in Example 69. Step 

F. % NMR (400MHz. CD3OD) : 1.34 (S.3H), 1,38 (s,3H). 

2.11 (m.lH), 2.32 (m,lH). 2.4-2.7 (m,4H), 4.40 
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(dd;8.11H.;lH), 4.99 (d.lSHz.lH), 5.21 (d.lSHz IE). 
7 1_7 4 (m,8H), 7.45 (d.BHz.lH). 7.54 (t,8Hz,lH). 
7.67 (t.SHz.lH). 7.85 (d,8Hz.lH). FAB-MS: 

^ * r n N,0, 486- found 487 (M+H,90/.)- 
calculated for 028^30^4^4 

5 

Example 96 

2-Amino-4.-CC3(R)-[<3-amino-3-methyl-l-oxobutyl)- 
amino]-2.3,4.5-l:etrahydro-2-o.o-lH-l-benzazepxn-l-yl]- 

A solution of 200mg (0.34inmol) of the 
intermediate obtained in Example 95 (Step O in 3^ 
Of methanol was hydrogenated at room temperature and 
40psi over SOmg of 5% palladium on carbon for 90 
15 n^inutes. The catalyst was removed by filtration 

:hrough Celite and the filtrate -PO-^^^^^ J^^^^^ 
under vacuum to afford 189mg <0.34mmol.l00%) of 

product. ^^^^^ intermediate (90mg. 0.16mmol) was 

20 dissolved in 5mL of methylene chloride and treated 

with 0.25mL of trifluoroacetic acid. The mixture was 
stirred at room temperature for 14 hours then all 
volatiles removed under vacuum to give 46mg 
(O.lOmmol, 621) of the title compound. H NMR 
25 (4OOMHZ.CD3OD): 1.38 (S.3H). 1.42 (s.3H), 2.13 
(m.lH). 2.32 (m.lH). 2.45-2.70 <m.4H). 4.40 
<dd.7!nHz;lH). 5.00 (d,15H..lH). 5.29 (d.l5Hz,lH). 
7 05-7.45 <m,I2H). FAB-MS: calculated for 
C28H32N4O2 ^56; found 457 (M+H.1007.). 



30 
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Example 97 

4 ' - [ [3 (R)-[ (3-Amino-3-methyl-l-02:obutyl )amino]-2 ♦ 3 , 4 
5-tetrahydro-2-oxo-lS-l-benza2epin-l-yl]methyl] [1,1'- 
biphenyl ] -2-carboxyl i c ac i d-N( 2 )-f ormylhydrazide , 
trif luoroacetate 

Step A : 4 ' - [ [ 3 (R)-C ( 3-t-Butoxycarbonylamino-3-methyl- 

1- oxobutyl)amino]-2 .3,4, 5-tetrahydro-2-oxo- 
lH-l-benzazepin-l-yl]methyl] [1,1' -biphenyl]- 

2- -carbQxvlic acid -N(2^-f ormvlhvdrazide 

A solution of lOOmg (0,17mmol) of 4'-[[3(R)- 

[(3-t-butoxycarbonylamino-3-methyl-l-oxobutyl)ainino3" 
2,3,4, 5-tetrahydro-2-oxo-lS-l-beiizazepin-l-yl]methyl]- 
[l,l'-biphenyl]-2-thioamide (Example 93, Step A) in 
6mL of tetrahydrofuran was treated with O.OSmL of 
methyl iodide and the resulting solution stirred at 
room temperature for 14 hours . The mixture was 
evaporated under vacuum to give the product which was 
used in the next step without purification. 

A solution of 40mg <0.68mmol) of formic 
hydrazide in 2mL of dry dimethylf ormamide was added 
to the intermediate obtained above and the resulting 
solution stirred at room temperature for 14 hours. 
An additional 80mg (1.4mmol) of formic hydrazide was 
added and stirring continued for another 5 hours. 
The reaction mixture was added to ethyl acetate and 
washed with water (4x> . The organic layer was 
separated, dried over magnesium sulfate, filtered and 
solvents removed under vacuum. Purification by 
preparative thin layer chromatography on silica, 
eluting with methylene chloride/methanol (9:1), 
afforded 32mg (O.OSmmol. 30%) of product. NMR 



wo 92/16524 



PCr/US92/02271 



- 236 - 



< 200MHz. CDCI3): 1.30 (S.6H), 1.37 (S.9H). 1.84 
(m.lH). 2.3-2.6 (m.SH). 4.50 (m.IH), 4.76 
(d.lSHs.lH), 4.98 (br S.2H), 5.24 (d.lSHz.lH). 5.53 
(br s.lH), 7.1-7.6 (m.l2H), 8.34 (br S.IH). 

5 

Stgp__£ : 4 • - [ [3 (R)-C (3-Amino-3-methyl-l-oxobutyl )- 
amino3-2 ,3.4, 5-t et rahydro-2-oxo-lg-l-benz- 
azepin-l-yl] methyl] [1,1' -biphenyl]-2-carboacy- 
lic acid-N(2)-formyl hydrazide. trifluoro- 

10 acetate _ 

Prepared from the intermediate obtained in 
Step A by the procedure described in Example 69, Step 
F. HMR ( 400MHz, CD3OD ) : 1.35 (s,3H), 1.39 

(s,3H), 2.12 (m,lH), 2.22 (m.IH), 2.35-2.70 (m.4H). 

15 4.39 (m.IH). 4.9 (m,lH). 5.3 (m,lH), 7.2-7.8 (m.lZH), 
8.20 (s.lH). FAB-MS: calculated for C30H33N5O4 
527; found 534 (M+Li,107.). 



20 



Example 98 



4 • - [ C3 (R)-C (3-Aniino-3-methyl-l-oxobutyl )amino]-2 ,3,4, 
5-tetrahydro-2-oxo-lH-l-benzazepin-l-yl]methyl]-2- 

<T, yHrn^ar. P <-^i ->-T - 1 ' -hi phenvl . triflTioroacetate 

25 step A : ^ ■ -WPthvl- 7-aretvl-1 ■ 1 ' -biphenyl 

Prepared from 4-methylphenyltrimethyl- 
stannane (Example 69. Step A) and 2'-bromoacetophe- 
none by the procedure described in Example 69, Step 
B. % NMR ( 200MHz, CDCI3): 1.98 (s.3H), 2.37 

30 (S.3H), 7.20 (S.4H). 7.3-7.5 (: 4H) . FAB-MS: 

calculated for C15H14O 210; found 211 (M+H.1007.). 
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Step B : 4 ' -Methv l-2- (bromoacetyl )-l . 1 ' - biphenvl 

A solution of 4*-methyl-2-acetyl-l , 1 
biphenyl (2 . 06g , 9 . 79inmol ) in lOmL of glacial acetic 
acid was treated dropwise with a solution of bromine 
(1. 722g, 1.07mmol) dissolved in 3,0mL of glacial 
acetic acid. After initiating the reaction with the 
first few drops of the bromine/acetic acid reagent by 
heating the reaction mixture at 30^C, the remainder 
of the bromine solution was added dropwise at 25-30 
^C. The reaction mixture was stirred at room 
temperature until the consumption of bromine was 
complete (approximately 2 hrs). The reaction mixture 
was diluted with 150mL of hexane then washed with 
water (3x50mL). The organic layer was removed, dried 
over magnesium sulfate, filtered and evaporated under 
vacuum to give 2.92g of an oil that was used in the 
next step without purification. NMR (crude 

product) (200MH2,CDCl3): 2.38 (8,3H), 3.66 (s,2H). 
7.21 (s,4H), 7,3-7,6 (m.4H). 

Step C: 4*-Methyl-2"(acet03<yacetyl)-l,l '-biphei^yX 

A solution of 1.44g (4.98mmol) of 4'-methyl- 
2-(bromoacetyl)-l , 1 '-biphenyl in 3.0mL of polyethyl- 
eneglycol-400 was added to a solution of 500mg of 
potassitim acetate in 3.0mL of polyethyleneglycol- 
400. The suspension was heated at 100*^0 for 30 
minutes, then cooled and diluted with lOOmL of 
water. The resultant mixture was extracted with 
ether; the combined ether extracts were diluted with 
an equal volume of hexane and washed with water. The 
organic layer was separated, dried over magnesium 
sulfate, filtered, and the solvent was removed under 
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vacuum to yield an oil which was purified by silica 
chromatography, eluting with hexane/ethyl acetate 
<8:1) to give 444mg (1 . 66ininol , 33%) of product as an 
oil 1h NMR <200MHz.CDCl3): 2.06 (s.SE). 2.39 
5 <s.3H). 4.46 (s,2H). 7.23 (s.4H). 7.3-7.6 (ni.4H). 

5t££_D: 4 ' -Bromoinethyl-2-(acetoxyacetyl)-l , 1 ' - 

phenyl : 

Prepared from 4'-methyl-2-(acetoxyacetyl)- 

10 i.l'-biphenyl by the procedure described in Example 
69, Step C. 1h MMR (200MHz, CDCI3): 2.01 (s,3H), 
4.49 (S.4H), 7.15-7.55 (m,8H). 

Sjie£_E: 3-C i:i-CC2 ' -(aceto3cyacetyl)-[l . 1 ' -biphenyl]- 
15 4-yl]methyl3-2 ,3,4. 5-tetrahydro-2-oxo-lH- 

benzazepin-3(R)-yl3amino]-l . l-dimethyl-3-oxo- 

Prepared from 4'-bromomethyl-2-<acetoxy- 
acetyl)-l.l'-biphenyl and 3-t-butoxycarbonylamino-3- 

20 niethyl-N-C2 .3.4. 5-tetrahydro-2-oxo-lH-l-benzazepin- 
3(R)-ylD-butanaiiiide (Example 57. Step A) by the 
procedure described in Example 69. Step D. NMR 
(200MHz. CDCI3): 1.33 (S.6H), 1.39 (s.9H). 1.87 
(m.lH). 2.03 (s,3H). 2.35-2.70 (m.5H). 4.36 (s.2H). 

25 4.51 (m.lH). 4.85 (d.l5Hz.lH). 5.28 (d.lSHz.lH). 6.66 
(m.lH). 7.1-7.6 (m. 12H) - 
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Step F : 4'-[[3(R)-[( 3-Ainino-3-methyl-l-oxobutyl )- 
ainino]-2,3.4,5-tetrahydro-2-oxo-lH-l-benz- 
a2epin-l-yl]methyl]-2-(hydr03yacetyl)-l.l'- 

K^phPnyl. ^-rif liioroacetate : _ 

5 The title compound was prepared from the 

intermediate obtained in Step E by the procedure 
described in Example 69. Step F. % WMR 
(2OOMH2.CD3OD): 1.30 (S.3H), 1.34 <s,3H). 2.08 
(m,lH), 2.28 (m.lH), 2.4-2.6 (m.4H), 4.01 <s,2H). 
10 4.36 (dd;8,llHz;lH) , 4.95 (d.lSHz.lH), 5.17 

(d.lSHz.lH). 7.1-7.5 <m,12H). FAB-MS (Li+ spike): 
calculated for C30H33N3O4 499; found 500 (M+H,187.). 
506 (M+Li ,1007.) . 

15 Example 99 

4'-[[3(R)-[(3-Amino-3-methyl-l-oxobutyl)amino]- 
2,3.4, 5-tetrahydro-2-oxo-lH-l-benzazepin-l-yl]- 

i-2-hv d rr.-gv-i.i '-h-iphPnvl. trif luoroacetste 

20 

step A : 4 ' -Methv J -2-hvdrQXV-l . 1 ' -biphenvl 

A solution of 4.2g (20.0mmol) of 
4'-methyl-2-acetyl-l-l'-biphenyl (Example 98, Step A) 
in methylene chloride, under a nitrogen atmosphere, 

25 was treated with 8.98g of 857. m-chloroperbenzoic 

acid. The resultant suspension was cooled to 0 °C 
and treated dropwise with 1.54mL of trif luoroacetic 
acid over a 10 minute period. The reaction mixture 
was stirred at room temperature for 16 hours. The 

30 reaction mixture was diluted with 50mL of methylene 
chloride and the solution was washed successively 
with 50mL of 107. sodium sulfite, 50mL of saturated 
aqueous potassium carbonate and water (3x50mL). The 
organic layer was removed and dried over magnesium 
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sulfate, then evaporated under vacuum to yield 4.1g 
of an oil. The oil was dissolved in 20mL of methanol 
and treated with 2.0mL of 5N aqueous sodium 
hydroxide. The reaction mixture was stirred at room 

5 temperature for 1 hour. The pH of the solution was 

adjusted to 5-6 with acetic acid. After the methanol 
was removed under vacuum, the residue was taken up m 
ether, washed with water, dried over magnesium 
sulfate, filtered and evaporated under vacuum to 

10 yield 3,0g of crude product which was purified by 
preparative high pressure liquid chromatography on 
silica, eluting with hexane/ethyl acetate (10:1). In 
this manner. 1.85g (10 . Ommol . 50%) of the product was 
obtained as an oil. NMR (200MHz .CDClg) : 2.40 

15 (s 3H), 5.22 (br s.lH), 6.96 (m.2H). 7.2-7.4 

(m!6H). EI-MS: calculated for C13H12O 184; found 
184 (M+.1007.). 

Stss-^- ^^-Mp^•hvl- ^-^^'^^"^-^' T '-hiPhenyl 
20 A solution of l.Og (5.4mmol) of 4'-methyl- 

2-hydroxy-l.l'-biphenyl in 2.0mL of pyridine was 
treated with 2mL of acetic anhydride. The reaction 
mixture was stirred at room temperature for 5 hours. 
The solvent was removed under vacuum to yield l.llg 
25 (4.9mmol,90 %) of the product as an oil. H NMR 
(200MHz. CDCI3): 2.07 (s.3H). 2.36 (s.3H). 7.07 
(dd;3.8Hs;lH). 7.15 (d.8Hz.2H). 7.2-7.4 (m.5H). 

A ' -Bromom P ^-^1v^ -2-acPt-OTry-l . 1 ' -biphenyl 
30 Prepared from 4--methyl-2-acetoxy-l. 1'- 

biphenyl by the procedure described in Example 69. 
Step C. 1h NMR (200MHz. CDCI3): 2.05 (s,3H). 4.50 
QS.2H), 7.08 (m.lH). 7.20-7.45 (m,7H). 
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Step D : 3- [ [1- [ [2 • -acetoxy- [1,1' -b i phenyl D-4-yl]- 
methyl]-2 , 3 , 4 » 5-tetrahydro-2-oxo-lH-benz- 
a2epin-3 (R)-yl] amino] -1, l-dimethyl-3"Oxoprop- 

ylcarbamic acid. 1 . 1-dimethvlethvl ester 

5 Prepared from 4'-bromomethyl-2-acetoxy-l,l'- 

biphenyl and 3-t-butoxycarbonylamino-3-methyl-N- 
[2,3,4, 5-tetrahydro-2-oxo-lH-l-benzazepin-3(R)-yl]- 
butanamide (Example 57, Step A) by the procedure 
described in Example 69, Step D. NMR 
10 (200MHz, CDCI3 ) : 1.38 (s,6H), 1.45 (s,9H), 1.85 

(m,lH), 2.02 (s,3H). 2.35-2.65 (m,5H), 4.52 (m.lH), 
4.84 (d,15Hz,lH), 5.30 (d.l5HzaH), 6.71 (d,7Hz,lH), 
7.1-7.4 (m, 12H). 

1 5 step E : 4»-[[3(R)-[( 3-Amino-3-methyl-l-oxobutyl )- 

amino] -2 » 3 , 4 , 5-tetrahydro-2-oxo-lH-l-benza- 
zepin-l-yl]methyl]-2-hydroxy-l , 1 ' -biphenyl , 

trif Itior oacetate : 

A solution of 468mg (0.78mmol) of the 
20 intermediate obtained in Step D in 25mL of methanol 

was treated with 4.0mL of 5H aqueous sodium hydroxide 
and the resultant solution stirred at room temp- 
erature for 1 hour. The solvent was removed under 
vacuum to yield the crude intermediate which was used 
25 without purification. 

The intermediate obtained above was treated 
as described in Example 69, Step F to afford the 
title compound, NMR (400MHz . CD3OD) : 1.34 (s,3H), 

1.39 (s,3H), 2.11 (m,lH), 2.32 (m,lH), 2.45-2.70 
30 (m,4H), 4.41 (dd;8,llHz;lH), 4.95 (d,15Hz,lH). 5.23 
(d.l5Hz,lH), 6.86 (d,8Hz,2H). 7,11 (m,lH). 7.15-7.25 
(m,5H), 7.35 (m,2H), 7.45 (d,8Hz,2H). 
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Example 100 

4 • - [ [3 (R)-[ (3-Amino-3-methyl-I-oxobutyl)amino] 2 , 3 . - 
4,5-tetraliydro-2-oxo-lH-l-benzazepin-l-yl]- methylj- 
7l<'4-aniiiiorbAT.oxv^-l , 1 '-biphenvl. di (trif luprpacgtate) 

Step A : 4'-MPthvl - 7-r4-nitrophftnQ3CV)-] , 1 '-biphgnyl 

A solution of 450mg (2.44mmol) of 4'-methyl- 
2-hydroxy-l-l'-biphenyl (Example 99. Step A) in 7 . OmL 
of dimethylformamide was treated with 135mg of 60% 
sodium hydride (3.3mmol). The reaction mixture was 
stirred at room temperature for 30 minutes then 
treated with 428mg (3.03mmol) of 1-f luoro-2-nitro- 
benzene. The reaction mixture was heated at lOOOC 
for 2 hours. The reaction mixture was cooled, poured 
into lOOmL of water and the resultant mixture was 
extracted with ethyl ether (3x60mL) . The combined 
extracts were washed with water (4x50mL), dried over 
magnesium sulfate, filtered and evaporated under 
vacuum. The residue was chromatographed on silica, 
eluting with hexane/ethyl acetate <10:1) to give 
737mg (99%) of the product. NMR (200MHz,CDCl3) : 

2.28 (s,3H), 6.83 (d.8Hz,2H). 7.08 (d,8Hz.2H), 
7.3-7.5 (m.6H), 8.05 (d,8Hz,2H). 

Step B : 4'-Bromomethyl-2-(4-nitrophenoxy)-l, 1'- 

)>i phenyl 

Prepared from 4'-methyl-2-(4-nitrophenoxy)- 
l.l'-biphenyl by the procedure described in Example 
69. Step C. NMR (200MHz , CDCI3) : 4.43 (s,2H), 

6.83 (d.8Hz.2H). 7.09 (d,8Hz.lH), 7.3-7.5 (m,7H), 
8.04 (d,8Hz,2E). 
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Step C : 3-CC1-CC2 •-(4-nitrophenoxy)-Cl , 1 ' -biphenyl]- 
4-yl ] methyl ] -2 , 3 , 4 , 5-tetrahydro-2-oxo-lH- 
benzazepin-3(R)-yl]ainino]-l , l-dimethyl-3-oxo 
propvlcarhamic acid - 1 - 1-dimethvlethvl ester 
Prepared from 4'-broniomethyl-2-<4-nitro- 
phenoxy)-! , 1 ' -biphenyl and 3-t-butoxycarbonylamino-3- 
methyl-N-C2 , 3,4, 5-tetrahydro-2-oxo-lH-l-benzazepin-3- 
(R)-yl]-butananiide (Example 57, Step A) by the 
procedtire described in E x a m ple 69, Step D. MMR 
<200MHz,CDCl3) : 1.32 <s,6H). 1.38 (s.9H), 1.78 
(m.lH), 2.3-2.7 (m.5H), 4.47 (m.lH), 4.75 (d.lSHz.- 
IH). 5.13 (d.l5Hz,lH), 6.63 (d,7Hz.lH), 6.75 
(d,8Hz.2H), 7.05-7.50 <m,/llH), 7.97 (s.lH), 7.98 
(d,8Hz,2H) . 

Step D : 4 • - [ [3 <R)-C (3-Amino-3-methyl-l-oxobutyl)- 
amino] -2 .3,4, 5-tetrahydro-2-oxo-lH-l-ben2- 
azepin-l-yl]methyl]-2-(4-aminophenoxy)-l,l'- 

hi phenvl. diftrif Iworoa cetate) 

The intermediate obtained in Step C 
(140mg , 0 . 21mmol) was dissolved in 16mL of methanol 
and hydrogenated at room temperature and 40psi over 
20mg of 10% palladium on carbon for 2 hours. The 
catalyst was removed by filtration through Celite and 
the filtrate evaporated under vacuum to yield 140mg 
of crude product which was used in the next step 
without purification. 

The crude intermediate obtained above was 
converted to the title compound by treatment with 
trif luoroacetic acid according to the procedure 
described in Example 69, Step F. NMR (200MHz, 

CD3OD): 1.38 (s,3H), 1.42 (s,3H), 2.11 (m.lH), 2.32 
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10 



(m IH). 2.45-2.65 (m,4H). 4.41 (dd ; 8 , 12Hz; IH) . 4.88 
(d!l5H2.1H). 5.25 (d.lSHz.lH). 6.90 (d.8H2.2H). 7.09 
(d.SHz.lH). 7.15-7.50 (m.l3H). 



Esanple 101 



3- [[3 <R)- [ (3-Ainino-3-methyl-l-oxobutyl )aniino] -2,3,4.5- 
tetrahydro-2-oxo-lH-l-benzazepin-l-yl]niethyl]phenyl- 

ar-^i-amide , i-r-ifluoroacetatg 



S-fcep A : ^-(BTomoi P «'i->ivl ^phpnvl acgtonitrjlg 

Prepared from 3-(methyl)plienylacetonitrile 
by the procedure described in Example 69. Step C. 
1h NMR (300MHz. CDCI3): 3.73 <s.2H>, 4.45 <s,2H). 
15 7.24 (m.lH), 7.33 (m,3H). 

«;^p.p B : 3-CCl-CCl-( Cyanomethyl )phenyl-3-yl ]methyl] - 
2,3,4 , 5-tetrahydro-2-oxo-lH-benzazepin-3 (R)- 
yl3 amino] -1 . l-dimethyl-3-oxopropylcarbamic 

20 pi^-j ^ 1 .l- ^in.*.1-hvlethvl esteT 

Prepared from 3-(bromomethyl)plienylaceto- 
nitrile and 3-t-but03ycarbonylamino-3-methyl-N- 
[2.3,4, 5_tetrahydro-2-oxo-ll-l-benzazepin-3(R)-yl3- 
butanamide (Example 57. Step A) by the procedure 
25 described in Example 69, Step D. MMR 

( 400MHz, CDCI3): 1.33 (s,3H). 1.34 (s.3H). 1.40 
(s 9H). 1.83 (m.lH). 2.4-2.6 (m,5H), 3.65 (s,2H). 
4 48 (m,lH). 4.86 (d,15Hz.lH). 5.12 (d.l5Hz,lH), 5.23 
(br s.lH). 6.60 (d,7Hz.lH). 7.1-7.3 (m,8H). FAB-MS: 
30 calculated for C29H36N4O4 50^^ ^^^^^ ^05 (M+H.IO?.)- 
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Sfep C : 3-[C3(R)-[( 3-t-Bu t oxycarbonylamino-3-iDethyl- 
l-oxobutyl)ainino]-2 ,3,4, 5-tetrahydro-2-oxo- 
iH-i-hf-n2a 7.epin-i-vnmethvnphenvlacetamide 
* Prepared from the intermediate obtained in 

5 Step B by the procedure described in Example 69, Step 

E. 1h NMR < 400MHz, CDCI3 ) : 1.32 (s,6H), 1.39 <S,9H). 
1.90 <m.lH). 2.4-2.6 (m,5H), 3.46 (d,15Hz,lH), 3.50 
(d.l5Hz»lH). 4.48 (m,lH), 4.93 (d,15Hz,lH), 5.07 
(d,15Hz,lH), 5.49 (br s , IH) , 5.93 (br S,1H), 6.65 
10 (d,7Hz.lH), 7.05-7.25 (m,8E). FAB-MS: calculated 
for C29H38N4O4 506; found 507 (M+H,15%>. 

Step D : 3-[C3(R)-[(3-Amino-3-methyl-l-oxobutyl)- 

amino]-2 ,3,4, 5-tetrahydro-2-oxo-lH-l-benz- 
15 azepin-l-ylDmethyl]phenylacetamide, 

trif luoroacetate 

The title compound was prepared from the 
intermediate obtained in Step C by the procedure 
described in Example 69, Step F. % NMR (200MHz, 
20 CD3OD): 1.30 (s,3H>, 1.33 (s,3H), 2.07 (m.lH). 2.26 
(m.lH), 2.4-2.6 (m,4H), 3.39 <s,2H), 4.33 
(dd;8.11Hz;lH), 4.90 (d,15Hz,lH). 5.11 <d,15Hz,lH), 
7.08 (d.SHz.lH), 7.1-7.2 (m,5H). 7.25 (d.2Hz.2H). 
FAB-MS: calculated for C23H28N4O3 422; found 423 
25 (M+H,100%). 

Example 102 

3-[ (2(R)-Hydroxypropyl)amino]-3-methyl-N-[2 ,3 , 4 , 5- 
30 tetrahydro-2-oxo-l-[C2'-(lH-tetrazol-5-yl)[l,l'- 
biphenyl]-4-yl3methyl]-lH-l-benzazepin-3(R)-yl]- 
butanamid p- trif luoroacetate 
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^teo A- 3-[(2-(R)-Beazyloxypropyl)amino]-3-methyl-N- 
[2 3 4,5-tetrahydro-Z-oxo J. ll^^ v 
zoi-5-yl) Cl . 1 ■ -bipii=nyl]-4-yi:methyl]-lH-l- 
ben2azepln-3<R)-yl]butanamlde, tiifluoro- 

te«ahvdro-2-oxo-l-CC2--<lH-tetra.ol-5-yl) 1.1 - 
biphenyl3-*-yl3-tbyl3-lB-l-ben.-ep.n-3a -yl] but 

10 benzrloxlpropanal (prepared from 

according to the procedure of HaneasJan ^"^ • 
accora 6 26. 1261-1264.) by the 

Tetrahedron Lett. 1985. itt. 

procedure described in ^^^^^^^ * . 2 11 

<2001ffl..CI.30D): 1.25 <d.6B..3H). 1.35 (^•«>- ^ ^ 

^^B-m"' «icul!ted for C3,H„N,03 657; found 653 
20 (M+H.100%). 

<;i-en B- 3-[(2(R)-Hydroxypropyl)amino3-3-methyl-N- 

2ol-5-yl) [1 , 1 • -biplxeiiyl]-4-yl3methyl]-lH-l- 
25 ben2azepin-3(R)-yl]-butanamide. trifluoro- 



30 



a ret ate — . ~~' 

The title compound was prepared from the 

intermediate obtained in Step A ^y^^^^""'^-" 
described in Example 86. Step B. NMR 
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(d.lSHz.lH), 7.04 (d,8Hz,2H), 7.19 (d,8Hz,2H), 
7.20-7.35 (m,4H). 7.54 (in,2H). 7.65 (m.2H). 
FAB-MS: calculated for C32H37N-703 567; found 568 
<M+H,457.) . 

5 

Bxample 103 

2-[<2(R)-Hydroxypropyl)amino]-2-methyl-N-C2 ,3, 4,5- 
tetrahydro-2-oxo-l-[ [2 '-(IH-tetrazol-S-yl) [1 , 1 • - 
1 0 bi phenyl ] -4-y 1 ]met hy 1 ] -lH-l-benzazepin-3 (R)-yl ] - 

propanamide . trif luoroarstaf p 

The title compound was prepared from 2- 
amino-2-methyl-N-[2 ,3,4, 5-tetrahydro-2-oxo-l-[ [2 • - 
(lS-tetrazol-5-yl)[l, 1 •-biphenyl3-4-yl]methyl]-lE- 
15 l-benzazepln-3(R)-yl3-propanamide, trif luoroacetate 
(Example 63) and <E)-2-benzyloacypropanal (prepared 
from ethyl-D-lactate according to the procedure of 
Hanessian and Kloss , Tetrahedron Lett. 1985, 2L, 
1261-1264.) by the procedures described in Example 
20 86. 1h NMR (200MHz,CD30D): 1.16 (d.6Hz,3H), 1.55 
(s,3H). 1.64 (s,3H). 2.22 (m.2H), 2.49 (m,2H), 2.74 
(dd:9.12Hz; IH). 2.92 (dd;4,12Hz:lH) , 3.94 (m.lH), 
4.31 (m.lH), 4.88 (d,15Hz,lH), 5.17 (d,15Hz,lH). 6.98 
(d.8Hz,2H). 7.16 (d.8Hz.2H), 7.2-7.4 (m,4H), 
25 7.45-7.70 (m.4H). FAB-MS: calculated for 
C32H35N7O3 553; found 554 (M+H,45%). 
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Example 104 

3-[(2(R)-Acetoxypropyl)amino]-3-methyl-N-[2 ,3,4,5- 
tetrahydro-2-oxo-l-C [2 • -(lH-tetrazol-5-yl) CI . 1 ' - 
biphenyl ] -4-yl ] methyl ] -lH-l-benzazepin-3 (R) -yl ] - 

^11^^anami >^«» l-r if 1 i,?9rQacetate _ 

To a stirred solution of 20mg (0.028nimol) of 

3- [(2(R)-liydroxypropyl)amino]-3-methyl-N-[2 , 3 , 4 ,5-tetr 

ahydro-2-oxo^l-C [2 ' -(IH-tetrazol-S-yl) [1 , 1 ' -biphenyl]- 

4- yl ] methyl ]- IH-l-benzazep in-3 (R ) -yl3 -butanami d e , 
trifluoroacetate (Example 102) in 2mL of methylene 
chloride at room temperature was added 8.8mg of 
acetic anhydride (3eq.) followed by 13mg <4eq.) of 
4-dimethylaminopyridine. The mixture was stirred for 
one hour then concentrated under vacuum and the 
residue purified by reverse phase high pressure 
liquid chromatography on C18, eluting with methanol/ 
0.1%aqueous trif luoroacetic acid (70:30) to afford 
the title compound . 

% MMR (4OOMH3.CD3OD): 1.30 (d,6Hz.3H), 1.36 (s.SH), 
1.39 (s,3H), 2.01 (s,3H), 2.10 (m.lH), 2.29 (m.lH). 
2.4-2.7 (m,4H). 3.15 (dd ; 9 , 13Hz ; IE) , 3.25 
(dd;4.13Hz;lH). 4.36 (dd ; 8 . 12Hz ; IE) . 4.9 (d.lSHz.lH). 
5.07 (m.lH), 5.19 (d.l5Hz,lH), 7.04 (d.8Hz,2H), 7.19 
(d.8Hz,2H), 7.20-7.35 (m,4H), 7.54 (m.2H), 7.65 
(m,2H). FAB-MS: calculated for C34H39N7O4 609; 
found 610 (M+H,757.). 
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Example 105 

3-[(2(R)-Hydroxypropyl)amino]-3-methyl-N-[2 ,3.4,5- 
tetrahydro-2-oxo-l-[[2 •-(l-metliyltetra2ol-5-yl)- 
5 [1 » 1 ' -biphenyl]-4-yl]methyl]-lH-l-benza2epin-3- 

CR>-vl1 -]b\^t;?,Bf?^T ^ide , t rif luoroacetate 

Step A : 3- [ ( 2- (R) -Benzy loxypropyDamino] -3-methyl- 
N-[2 , 3 , 4 , 5-tetrahydro-2-oxo-l-[ [2 ' -( 1- 
10 methyltetrazol-5-yl) [1,1' -biphenyl]-4-yl]- 

me t hy 1 ] - IH- l-benzazepin-3 (R ) -yl ] but anami d e , 

Prepared from 3-amino-3-methyl-N-[2 . 3 , 4 , 5- 
t et rahydro-2-oxo-l- [ [2 • - ( l-methyltet razol-S-yl ) [ 1 , 1 ' -b 

15 lphenyl3-4-ylJmethyl3-ia-l-benza2epin-3<R)-yl]- 
butanamide, trif luoroacetate (Ryample 16) by the 
procedure described in Example 86, Step A. •'•H NMR 
<200MHz,CI>30D) : 1.29 <d,7H2.3H), 1.35 (s»6H), 2.12 
(m,lH), 2.35 (m,lH), 2.5-2.7 (m»4H), 3.00 

20 (dd;9,13H2;lH), 3.14 <s,3H). 3.20 (m,lH>, 3.85 
(m,lH), 4.44 (m,lH), 4.48 (d,llfiz,lH), 4.67 
(d,llHz,lH), 4.90 (d,15Hz,lH). 5.25 (d.l5Hz,lH), 7.00 
(d,8H2,2H), 7.1-7.5 (m,12H), 7.6 (m,2H), 7.75 
<m,lH). FAB-MS: calculated for C40H45N7O3 671; 

25 found 672 (M+H,100%). 
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SiejE_l •- 3 - [ < 2 ( R ) -Hyd r oxyp r opy 1 ) amino ] -3-met hy 1-N- 

[2.3,4, 5-tetrahydro-2-oxo-l- [ [2 • -(1-methyl- 
tetrazol-5-yl)Cl.l'-biphenylD-4-yl]methyl]- 
lH-l-benzazepin-3 (R)-yl]-butanamide . 

5 ^ ; ^r^if Inor o^r-e-bate . ■ 

The title compound was prepared from the 
intermediate obtained in Step A by the procedure 
described in Example 86. Step B. % NMR 
(200MHz, CD3OD): 1.21 (d.6Hz.3H), 1.34 (s,3H). 1.36 

10 (S.3H), 2.10 (rn.lH). 2.20-2.70 (m.5H). 2.78 

(dd;10.12Hz;lH). 3.09 (dd;4.12Hz;lH) . 3.16 (s.3H), 

3 92 (m,lH). 4.35 (dd ;8 . 12Hz ; IH) . 4.85 (d.lSHz.lH). 
5.32 (d.l5Hz,lH). 7.00 (d.8Hz,2H). 7.15-7.35 (m,6H). 
7.55-7.75 (m,4H>. FAB-MS: calculated for 

15 C33H39N7O3 581; found 582 (M+H.100%). 

£jcample 106 

3-C (2(R)-Methoxypropyl)aminol-3-methyl-N-C2 ,3.4,5- 

20 i:etrahydro-2-oxo-l-C [2 • -(IH-tet razol-5-yl ) C 1 . 1 ' - 
biphenyl3-4-yl3niethyl]-lH-l-benzazepin-3(R)-yl3- 

]^1lt f^"amidp , t^-''^"^-""^^^t:etate — _ 

step A: 7 <P ->_Metb "'» TrropionaldehYde 
25 To a solution of l.OOg <9.6mmol) of (R)-(+)- 

methyl lactate in 2 mL of methyl iodide was added 

4 45g (19.2mmol) of silver (I) oxide and the 
resulting mixture heated at reflux for 2 hours . The 
mixture was cooled, filtered and the excess methyl 

30 iodide removed under vacuum at O^e to afford 0.5g of 
crude methyl C2(R)-inethoxy3propionate which was used 
in the next step without purification. 
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To a stirred solution of 0 . 5g (4.2inmol) of 
the intermediate obtained above in 5mL of ether at 
O^C was added 5 . OmL of 1 . OM solution of lithium 
aluminum hydride in ether over 5 minutes. The 
resulting mixture was treated with ImL of IM sodium 
hydroxide, filtered, dried over magnesium sulfate and 
concentrated under vacuum at 0°C to give 0.36g of 
crude 2(R)-methoxypropanol which was used directly in 

the next step. 

To a stirred suspension of 2.7g (12.6mmol) 
of pyridinium chlorochromate on Celite (lg> in 8mL of 
methylene chloride was added 0.36g of crude 
2(R)-methoxypropanol and the resulting mixture 
stirred at room temperature for 3 hours. The 
reaction mixture was filtered, dried over sodium 
sulfate, filtered and concentrated under vacuum at 
0*C to give approximately 0.3g of crude product which 
was used in the next step without purification. 

Step B : 3-[(2(R)-Methoxypropyl)amino]-3-methyl-N- 

[2,3,4, 5-tetrahydro-2-oxo-l- C [2 '-(IH-tetra- 
zol-B-yl) [1 , 1 ' -biphenyl3-4-yl]methyl]-lH-l- 
benzazepin-3(R)-yl]-butanamide , trif luoro- 

»cetat^ 

The title compound was prepared from 
3-amino-3-methyl-N- [2 ,3,4, 5-tet rahydro-2-oxo-l- C [2 ' - 
( IH-t et r azol-5-yl ) [ 1 , 1 ' -biphenyl ] -4-yl ] -methyl ] -IH-l-b 
en2azepin-3(R)-yl]-butanamide, tr if luoroacetate . 
(Example 1) and 2(R)-methoxypropionaldehyd€ (Step A) 
by the procedure described in Example 86, Step A. •'•H 
NMR ( 200MHz, CD3OD): 1.17 (d,6Hz,3H), 1.36 (br .s,6H), 
2.11 (m.lH), 2.31 (m,lH), 2.45-2.65 (m,4H). 2.87 
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10 



15 



20 



82 



(„.1H). 3.14 C..1H). 3.31 (S,3E,. . m.^) 4^ 7 
(dd;7,llH.:lE). 4.95 <a.l5Hz,lH> 5^15 
7.03 Cd.SHz.ZH). 7.1-7.4 <m.6H), 7.5-7.7 Cm.4H)_ 
FAB-MS : calculated for C33H3,H703 • = 
(M+H,1007.) . 

Example 107 

3_CC2-Hydro==y-2-»ethylpropyl>a«ino]-3-nethyl-H-C2.- 
3 . 4. 5-tetrahydro-2-o.c-l-C C2 ■-(lH-tetra30l-5-y )- 
[l,l'-bipl.enylO-4-yl]"ethyl3-lH-l-ben«zepin-3<R)- 

.■,■|-l„ ,^;.nam i ■ 1^ <-^<f1"°rf.arBtatS 

TO a stirred suspension of 18. 6g of 60S 
sodium Hydride oil dispersion <0.46nol) in Stol. of 
dly "trLydrofuran at O-C was added 40g (0.46mol) of 
'^etSl-3-b-e„-2-ol over 30 .ainutes. The resulting 
fixture vas warmed to room temperature 
for 3 hours, then heated at reflux for an additional 
30 minutes. The mi=rture was cooled "f^' ""^^^^^ 
with 80g <0.46,.ol) of benzyl bromide, then Seated at 
refL for 5 hours. The reaction mixture was cooled, 
filtered and concentrated under vacuum. The residue 
« L purified by distillation -de^^"^-^* YZ'^l^ 
lirr S'«^l2:o^"cicr3)'"l"38<s.6E>^ 4^3, 
s,2H). 5.20 <m.2H>. 5.95 (m.lE). 7.2-7.4 (m,5H). 
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St^P g: 2-Bgn?y],<;;>3{y-2-mgthyl.prQpionaldehydg 

A mixture of lOOmL of water, 300mL of 
dioxane, 20g (O.llmol) of 2-benzyloxy-2-methyl-3- 
butene and Ig of osmium tetroxide was stirred at room 
temperature for 30 minutes then 51g (0.22mol) of 
finely ground sodium periodate was added in portions 
over 30 minutes. Stirring was continued for 2 hours 
then the mixture filtered and the filtrate extracted 
with several portions of ether. The combined 
extracts were dried over magnesium sulfate, filtered 
and the filtrate concentrated under vacuum. 
Distillation afforded 7 . 3g (0 . 041mol , 377o) of product, 
b.p. 85-880C (2mm). 

Step C : 3-Amino-3-methyl-N- [2 , 3 . 4 » 5-tet rahyd ro-2- 
oxo-lH-l-benza2epin-3(R)-yl]-butanamide, 

trifluoroacetate 

To a solution of 150mg (0.40mmol) of 3-t- 
butoxycarbonylamino-3-methyl-N-[2 , 3 , 4 , 5-tetrahydro- 
2-oxo-lH-l-benzazepin-3(R)-yl]-butanamide (Example 
57, Step A) in 2mL of methylene chloride at O^C was 
added 2mL of trif luoroacetic acid and the mixture 
stirred at room temperature for 1 hour. All 
volatiles were removed under vacuum to give 130mg 
(0.33mmol,84%) of the product. 

NMR (2OOMH2.CD3OD): 1.33 (s,3H), 1.37 (s,3H). 
2.12 (m,lH), 2.3-2.6 (m,3H), 2.6-3.0 (m,2H), 4.37 
<dd;8.12Hz;lH) . 7.02 (d,8Hz,lH), 7.1-7.3 (m,3H). 
FAB-MS: calculated for C]^5H2iN302 275; found 276 
(M+H,100%). 
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Step D : 3-(2-Benzyloxy-2-methylpropyl )amino-3-methyl- 
N-C2 , 3.4, 5-tetrahydro-2-oxo-lH-l-benzazepin- 

-^-f-R -)-vl 1 -hut-anamide _ ■ 

Prepared from the intermediate obtained in 
5 Step C and 2-benzyloxy-2-inethylpropionaldehyde by the 

procedure described in Example 86. Step A. 
1h NMR (200MHz, CDsOD) : 1.32 (s,3H). 1.38 (s.9H), 
2.10 (m.lH). 2.41 (m.lH), 2.65 (s.2H), 2.7-2.9 
(m.2H), 3.09 (s.2H). 4.40 (m.lH), 4.48 <s,2H). 
10 7.0-7.2 (m.4H), 7.2-7.4 (m.SH). FAB-MS: calculated 
for C26H35N3O3 437; found 438 (M+H,1007.). 

Step E : 3-C <2-Benzyloxy-2-methylpropyl>amino]-3- 

methyl-N-C2 ,3.4, 5-tetrahydro-2-oxo-l-C [2 '- 
15 (lH-tetrazol-5-yl) CI . l•-biphenyl]-4-yl:- 

methyl ] -IH-l-benzazepin-S (R) -yl ] butanamide , 

i-rif Itiorn ar-etate . ■ — 

To a stirred solution of 145nig <0.332iDmol) 
of the intermediate obtained in Step D in 2mL of dry 
20 dimethylformamide at room temperature under nitrogen 
was added 67mg of 6OZ sodium hydride oil dispersion 
(1.67mmol.5eq.). After 30 minutes, a solution of 
277mg (0.41mmol,1.2eq. ) of N-triphenylmethyl-5-[2-(4«- 
bromomethylbiphen-4-yl)] tetrazole in 2mL of dry 
25 dimethylformamide was added and the mixture stirred 

at room temperature for 1 hour. The reaction mixture 
was added to lOOmL of ethyl acetate and washed with 
water (2x) and brine. The organic layer was 
separated, dried over magnesium sulfate, filtered and 
30 concentrated under vacuum. 
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The residue was dissolved in 5mL of methanol 
and treated with 5mL of 9N HCl. The mixture was 
stirred at room temperature for 2 hours then washed 
with he2:anes (5x) to remove triphenylmethanol . The 
aqueous layer was removed, filtered and evaporated 
under vacuum; the residue was purified by reverse 
phase medium pressure liquid chromatography on C8, 
eluting with methanol/ 0 . 17. aqueous trif luoroacetic 
acid (65:35) to afford 245mg (0 . 31mmol, 94%) of 
product . 

HMR (200MH2,CD30D) : 1.32 <3.3H). 1.38 (s.9H). 
2.10 <m,lH). 2.31 (m.lH), 2.4-2.7 (m,2H), 2.66 (s.H), 

4.39 (dd;7,llH2;lH). 4.50 (s,2H), 4.94 (d.lSHz.lH), 
5.16 (d,15Hz,lH), 6.99 (d.8Hz,2H), 7.05-7.25 (m,5H). 
7.25-7.45 (m,6H), 7.55-7.70 (m,4H). FAB-MS: 
calculated for C40H45N7O3 671; found 672 (M+H,100%). 

Step F : 3- [ (2-Hydroacy-2-methylpropyl )amino3 -3-methyl- 
N-C2 , 3 , 4,5-tetrahydro-2-oxo-l-[[2 '-(lH-tetra- 
zol-5-yl) [1 , 1 •-biphenyl]-4-yl3methyl3-lH-l- 
benzazepin-3(R)-yl]-butanamide , trif luoro- 

acetate 

The title compound was prepared from the 

intermediate obtained in Step E by the procedure 

described in Example 86, Step B. 

NMR (200MHz, CD3OD) : 1.29 (s,6H), 1.36 (s,3H), 

1.40 (s,3H), 2.1-2.5 (m.4H), 2.68 (s,2H), 2.98 
(s,2H), 4.37 (dd;7,llHz;lH), 4.94 (d,15Hz,lH), 5.17 
(d,15Hz,lH). 7.04 (d.8Hz.2H). 7.20 (d,8Hz,2H), 
7.20-7.35 (m,4H), 7.5-7.7 (M,4H). FAB-MS: 
calculated for C33H3gN703 581; found 582 (M+H,707.). 
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Example 108 



3_CC2(S)-Eydro=y-3-methylbutyl)aniino]-3-methyl-N- 
[2 3 4.5-tetrahydro-2-oxo-l-CC2'-(lH-tetrazol-5- 
Vl) ci . 1 • -biphenyl]-4-yl3methyl]-lH-l-benzazepiii- 



3-C ( 2 ( S ) -Benzyloxy-3-methylbutyl ) amino] -3- 
methyl-N-C2 .3.4. 5-tetrahydto-2-oxo-l-C [2 ' - 
10 < IH-tetr azol-5-yl ) [1 . 1 ' -biphenyl]-4-ylD - 

methyl]-lH-l-benzazepin-3(R)-yl]-btatanamxde. 

4;T-if iiioroacetate ~ 

Prepared from 2(S)-benzylo^-3-methylbtitanal 

(prepared from L-valine by the method of Li. et al: 

15 J Amer. Chem. Soc. 112. 7659 <1990)) 

3-methyl-N-C2 .3.4. 5-tetrahydr o-2-oxo-l-C C2 • -(IH-tetra- 
zol-5-yl> [1 . 1 • -biphenyl]-4-yl]methyl3-lI-l-benzaze- 
pin-3(R)-yl3-butanamide. trif luoroacetate (Example 
1) by the procedure described in Example 86. Step A. 

20 Ih'nMR (200MHZ. CD3OD) : 0.92 (d,7Hz. 3H). 0^98 

(d 7H3. 3H) 1.31 (S.3H). 1.38 <s.3H). 2.0-2.6 <m.5H). 
2.62 CS.2H). 2.95 <dd : 9 . 12Hz ; IH) . 3.15 
Cdd;3.12Hz;lH>, 3.55 (m.lE). 4.40 <^^^ ^^'^^^ ^^^^ 
4.52 (d.l2Hz.lH). 4.61 (d.l2Hz.lH). 4 89 <i.l5Hz^^>' 

25 5.18 (d.l5Hz.lH), 6.97 (d.8Ez.2H). I'l-' l^^'-'^^- 
TfiS-liS: calculated for C41H47N7O3 685; found 687 
(1007,) . 
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Step B : 3- [ ( 2 < S )-Hydroxy-3-methylbutyl )aiiiino] -3- 

methyl-N- [2 , 3,4, 5-tetrahydro-2-oxo-l- [ [2 ' - 
(lH-tetrazol-5-yl) [1 , 1 •-biphenyl]-4-yl3- 
methy 1 ] -IH-l-benzazep in-3 ( R ) -yl 3 -butanamid e , 

5 tr^-Pl^^oroacetate _ 

Prepared from the intermediate obtained in 

Step A by the procedure described in Example 86, Step 

B. 

1h NMR (200MH2, CD3OD): 0.86 (d,7Hz,3H), 0.92 
10 (d.7Hz,3H), 1.35 (s,3H), 1.40 (s.3H), 1.67 <m,lH), 
2.0-2.6 <m,4H), 2.64 (s,2H), 2.82 <dd ; 10 , 12H2 , IH) , 
3.12 (dd;3,12Hz;lH) , 3.48 (m,lH), 4.37 
(dd;8.12Hz.lH), 4.9 (d.lSHz.lH), 5.19 (d,15H2,lH), 
7.04 (d,8Hz,2H), 7.15-7.35 (m,6H), 7.5-7.7 <ni,4H). 
15 FAB-MS: calculated for C34H41N7O3 595: found 597 
(100%). 

Example 109 

20 3_[ (2(R)-Hyd^03y-3-methylbutyl)amino]-3-methyl-N- 
C2 , 3 , 4 , 5-tetrahydro-2-oxo-l-C [2 • -( lH-tetrazol-5- 
yl)Cl,l'-biphenyl]-4-yl]methyl]-lH-l-benzazepin- 

^CR^-vn-b ni-anamide. t r if luoroacetatg 

The title compound was prepared from 

25 D-valine and 3-amino-3-methyl-N-C2,3,4,5-tetrahydro- 
2-oxo-l-C [2 • -(lH-tetrazol-5-yl) [1 . 1 ' -biphenyl] -4-yl]- 
methyl]-ll-l-benzazepin-3(R)-yl]-butanamide , 
trif luoroacetate (Example 1), by the procedures 
described in Example 108. 

30 1h NMR (200MHS, CD3OD): 0.86 (d,7Hz,3H), 0.88 

(d,7Hz,3H), 1.32 (S.3H). 1.33 (s,3H), 1.65 (m,lH), 
2.00-2.66 (m,6H>, 2.78 (dd ; 10 , 12Hz . IH) , 3.10 
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(dd-2.12Hz;lH), 3-45 (m.lH). 4.34 (dd ; 8 , UHz . IH) 
Ho ^d.lSHz.lH). 5.1 (d.lSHz.lH). 7.02 (d.8H..2H). 
7 1-7 3 (m.6H). 7.45-7.70 (m.4H). JAB-MS: 
calculated for C34H41N7O3 595; found 597 (100%). 



Ezasple 110 



10 



4'-[[3(R)-C(3-Amino-3-methyl-l-oxobutyl)amino3- 
2 3 4 5-tetrahydro-2-oxo-lH-l-benzazepin-l-yl]- 



St-eo A : 7 --RrninQbi phenyl. 

A solution of 8.8mL of isoamylnitrite m 

15 120mL of benzene at 450C was treated dropwise over 30 
minutes with a solution of 7.5g of 2-bromoaniline xn 
30mL of benzene. After the addition was complete 
the mixture was heated at reflux for 90 minutes then 
cooled and concentrated under vacuum. The product 

20 was purified by preparative high presssure 1^9^^^ 

chromatography on silica, eluting with ^«anes . H 
NMR (2OOMHZ.CDCI3): 7.23 (m.2H). 7.35 (m.lH). 7.44 
(S.5H). 7.70 (d.SHz.lH). 

25 step B: V ^^4-1,^1 -7- ph^nv3 -1 T-biphgnyl 

Prepared from 2-bromobiphenyl and 4- 
methylphenyltrimethylstannane by the procedure 
described in Example 69. Step B. , 
iH NMR (2OOMHZ.CDCI3): 2.30 (S.3H). 7.06 (s.4H). 

30 7.23 (m,5H). 7.44 (s,4H). 
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Step C: 4 ' -BrQmomethvl-2-phenvl-l . 1 ' -biphenyl 

Prepared from 4 '-methyl-Z-phenyl-l , 1 
biphenyl by the procedure described in Example 69, 
Step C. 

Step D : 4 ' -[ [3 (R)-C ( 3-Amino-3-methyl-l-oxobutyl )- 

amino]"2 ,3,4, 5-tetrahydro-2-oxo-lH-l-ben2a2epin-l- 
yl]methyl]-2-phenyl-l , 1 '-biphenyl, trif luoro- 

acetate 

The title compound was prepared from 3-t- 
butoxycarbonylamino-3-methyl-N-[2 ,3,4, 5-tetrahydro-2- 
oxo-lH-l-ben2a2epin-3(R)-yl3-butanamide (Example 57 , 
Step A) and 4 *-bromomethyl-2-phenyl-l , 1 '-biphenyl by 
the procedures described in Example 69, Steps D and 
F. 1h NMR (300MH2,CD30D): 1,32 (s,3H), 1.36 (s,3H), 
2.0-2-6 (m,6H), 4.37 (dd ; 8 , 12H2 ; IH) , 4,78 
(d,15H2,lH). 5.28 <d.l5H2,lH), 6.95-7.45 (m,17H). 

Example 111 

3-[ [2-Hyd^oxy-3-<4-hyd^oxyphe^yl)-propyl]amino]-3- 
methyl-N-[2 ,3,4, 5-tetrahydro-2-oxo-l- [ [2 ' -( IH- 
tetra2ol-5-yl) [1 , 1 • -biphenyl]-4-yl]methyl]-lH-l-. 
ben2a2epin-3(R)-vn-butanamide. trif luoroacetate 

Step A : Ethyl 2-hydroxy-3-(4-hydroxyphenyl)- 

propionate 

To a stirred solution of 0.5g (2.74mmol) of 
D,L 3-(4-hydroxyphenyl) lactic acid hydrate in lOmL 
of ethanol was added a catalytic amount of 
concentrated hydrochloric acid. The mixture was 
heated at reflux for 2 hours then cooled to room 
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temperature and concentrated under vacuum. The 
residue was dissolved in 50mL of ether and washed 
with saturated aqueous sodium bicarbonate (IxSOmL) 
and brine (IxSOmL) . The organic layer was removed, 
dried over magnesium sulfate, filtered and evaporated 
under vacuum to afford 0.54g (2. 57mmol ,94^) of the 
ethyl ester- NMR (200MHz ,CDCl3) : 1.26 

(t,7Hz.3H), 2.86 (dd ; 7 . 14Hz ; IH) , 3-03 (dd ;4, 14Hz ; IH) . 
4.19 (q,7Hz,2H), 4.38 (dd ; 4 , 7Hz ; IH) , 5.60 (br S,1H), 
6.66 (d,8Hz,2H), 7.03 (d,8Hz,2H). 

Step B : Ethyl 2-(t-butyldimethylsiloxy)-3-C4- 

( t-buty 1 d ime t hvl s i loxy phenvl ") 1 ptop ionat e 
To a stirred solution of 0 . 57g (7.4mmol) of 
ethyl 2-hydr03cy-3-(4-hydro3yphenyl)propionate in lOmL 
of methylene chloride at -IB^C was added 2mL of 2,6- 
lutidine (4eq.) followed by 2.52mL of t-butyldimethyl- 
silyl trif luoromethanesulfonate (4eq.). The reaction 
mixture was warmed to room temperature and stirred 
for 16 hours. The reaction mixture was diluted with 
50mL of methylene chloride and washed with 10% 
hydrochloric acid (2xl00mL). saturated aqueous sodium 
bicarbonate and brine. The organic layer was 
removed, dried over magnesium sulfate, filtered and 
concentrated under vacuum to give 1 . 12g of crude 
product. A 250mg sample was purified by preparative 
thin layer chromatography on silica, eluting with 
hexane/ethyl acetate (90:10) to afford 210mg of pure 
product. NMR (200MHz,CDCl3) : 0.13 (s,6H), 0.76 

(s,9H), 0.94 (S.9H). 2.76 (dd ; 10 . 14H2 ; IH) , 2.97 
(dd;4.14Hz;lH) , 4.24 (dd ; 4 , lOHz ; IH) . 6.73 (d,8Ez,2H). 
7.05 (d.8Hz.2H). 
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Step C : 2-(t-Butyldimethylsiloxy)-3-[4-(t-butyl- 

d imethvl 3 iloxvphenvl ) Ipropanal 

To a stirred solution of 210mg (0.48inmol) of 
ethyl 2-(t-butyldiinethylsiloxy)-3-[4-(t-butyldimethyl- 
siloxyphenyl)]propionate in lOmL of ether at -78^C 
was added dropwise over 5 minutes ImL of l.OM 
solution of diieobutylaluminum hydride in hexane 
<2eq.)- The reaction mixture was poured, with rapid 
stirring, into 50mL of 10% hydrochloric acid. After 
stirring for 5 minutes, the mixture was extracted 
with ether (2x30mL) and the combined extracts dried 
over magnesium sulfate, filtered and concentrated 
under vacuum to give approximately 200mg of the 
product which was used immediately and without 
further purification. 

1h NMR (200MHz, CDCI3): 0.14 (s,6H), 0.80 (s,9H). 
0,95 (s,9H). 2.76 (dd ; 10 , 14Hz ; IH) , 2.90 
(dd;4,14Hz;lH), 4.24 (ddd ;2, 4,10H2;1H) , 6.73 
(d,8Hz.2H), 7-02 (d,8Hz,2H), 9.61 <d,2Hz»lH). 

Step D : 3 - [ ( 2 -Hydroxy- 3- ( 4-hyd roxy phenyl ) -propyl )- 

amino]-3-methyl-N-[2 , 3 , 4, 5-tetrahydro-2-oxo- 
l- [ [ 2 » - ( IH-t et razol-S-yl ) [ 1 a ' -biphenyl ] -4- 
yl] -methyl ]-lH-l-benzazepin-3(R)-yl]"butan- 

amide. trif luoro acetate 

The title compound was prepared as a mixture 
of two diaster corners from 3-amino-3-methyl-N-[2 , 3 , 4 , 5- 
tetrahydro-2-oxo-l-[ [2 • -(lH-tetrazol-5-yl) [1 , 1 ' -biphen 
yl]-4-yl]methyl]-lH-l-benza2epin-3(R)"yl]-butanamide,t 
rif luoroacetate (Example 1) and 2-(t-butyldimethyl- 
siloxy)-3-[4-(t-butyldimethylsiloxyphenyl)]propanal 
(Step C) by the procedure described in Example 86, 
Step A. 
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1h NMR ( 200MHz. CD3OD): 1-35 (m.6H), Z.IO (m.lH), 
2.29 (m.lH). 2.40-2.75 (in.6H), 2.85 (m.lH). 3.07 
(rn.lH). 3-90 (m.lH). 4.33 <dd ; 8 , 12Hz ; IH) . 4.9 (m.lH), 
5.1 (m.lH). 6-67 (d.8Hz.2H). 7.02 (m,4H). 7.15-7.35 
5 <m,6H). 7.5-7.7 (m.4H). FAB-MS: calculated for 

C38H41N7O4 659; found 659 (40%). 

£zaBqple 112 

10 3_(; [2(R)-Hyd^osy-2-phenylpropyl]amino]-3-lnethyl-N- 
C2 , 3 . 4 , 5-tetrahydro-2-oxo-l-C [2 • -(lH-tetrazol-5- 
yl) [1 , 1 • -biphenyl]-4-yl]inethyl]-lH-l-ben2azepin- 
^<'p'>-vn-! > V^-a^^alnid« ' , frif luoroacetatg 

15 Step A : ?f T; >-BBn2v] o-irv-2-pliePYl f^rftt^ldChYds 

Prepared from (R)-(-)-niandelic acid by the 
procedures described in Example 111 (Steps A. C) and 
Example 107, Step A. 

1h HMR (200MHz. CDCI3): 4.51 (d.l2H2.1H). 4.65 
20 (d.l2Hz.lH). 4.77 (d.2Hz,lH). 7.35 (m.lOH). 9.61 
<d,2Hz.lH>. 

Step B : 3- C ( 2 (R)-Benzyloacy-2-phenylethyl )amino] -3- 
methyl-N-[2 , 3 . 4. 5-tetrahydro-2-oxo-l-[C2 • - 
25 (iH-tetrazol-5-yl) [1 . 1 ' -biphenyl]-4-yl]- 

methyl]-lH-l-benzazepin-3(R)-yl]-butanamide, 

i-rif luor oacetate — . . ^ — 

Prepared 2(R)-benzyl03cy-2-phenyl acetaldehyde 

and 3-amino-3-methyl-N-C2 .3.4. 5-tet rahydro-2-oxo-l- 
30 C C2 ' -(lH-tetrazol-5-yl) [1.1' -biphenyl]-4-yl]inethyl3- 

lH-l-bensazepin-3 (R)-yl]-butanamide , tr if luotoacetate 

(Example 1) by the procedure described in Example 86. 

Step A. 1h NMR (200MHz . CD3OD) : 1.35 (s,6H). 2.12 
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(m.lH), 2.32 (m.lH), 2.5-2.7 (m.4H), 3.22 <in.2H), 
4.32 (d,12Hz.lH). 4.43 (d,12Hz,lH), 4.45 (m.lH), 4.67 
(t,7H2,lH), 4.99 (d,14Hz,lH), 5.13 <d.l4H2,lH), 7.02 
(d.8Hz,2H), 7.10-7.45 (m.l6H). 7.5-7.7 (m,4H). 
5 FAB-MS: calculated for C44H45N7O3 719; found 720 

(M+H,357.). 

Step C : 3-[[2(R)-Hydroxy-2-phenylpropyl]ainino]- 
3-methyl-N-[2,3 ,4,5-tet^ahydro-2-oxo-l- 
10 [[2'-(lH-tetrazol-5-yl)[l,l'-biphenyl]-4- 
yl]methyl]-lH-l-benzazepin-3(R)-ylD-butan- 

amide. tr i f Inoroacetate 

The title compound was prepared from the 
intermediate obtained in Step B by the procedure 
15 described in Example 86, Step B. 

1h NMR < 400MHz, CD3OD ) : 1.38 (8,3H), 1.39 (s,3H), 
2.10 (m.lH), 2.3 (m.lH). 2.4-2.7 (m.4H), 3.05 (m.lH), 
3.22 (m.lH), 4.39 (m.lH), 4.95 (d,15Hz,lH). 5.18 
(d.lSHz.lH). 7.08 (d.8Hz,2H), 7.20-7.45 (m.llH), 
20 7.5-7.7 <m,4H). FAB-MS: calculated for C37H39N7O3 
629; found 630 <Mi-H,85%). 

Example 113 

25 3-Amino-3-methyl-N- [2,3,4, 5-t etrahydro-2-oxo-l- 

[ [ 2 • - ( IH-t et razol-5-y 1 ) [ 1 , 1 ' -biphenyl ] -4-yl 3methyl ] - 
lH-l-benzazepin-3(R)-yl]-butanamide, hydrochloride, 
dihvdrate 



30 



Step A: 1-Tetralone oxime 

To 4.6L of water at room temperature in a 
4-neck 50L flask sitting in a steam bath apparatus 
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equipped with an overhead stirrer, a temperature 
probe and reflux condenser was added 3.72Kg 
(27.36mol) of sodium acetate with stirring, followed 
by 1.9Kg of hydroxylamine hydrochloride (27.36mol). 

5 TO this slurry at room temperature. 12L of ethanol 
~ was added followed by 1.994Kg (13.68mol) of 

1-tetralone. Additional ethanol (1.7L) was used to 
rinse off the funnel and added to the reaction 
mixture. The resulting light orange slurry was 

10 heated to 75*C over 40 minutes and maintained at 

75-85'C for another 75 minutes. The reaction mixture 
was cooled with the aid of ice packed around the^ 
flask. When the internal temperature reached 32 C, 
the reaction mixture was pumped over 15 minutes into 

15 60L of ice contained in a 200L vessel. The reaction 
vessel was washed with an additional 21. of water 
which was added to the 200L vessel. When the ice 
melted, the mixture was filtered through a filter pad 
and the wet cake washed with 4L of water . The wet 

20 cake was suction dried for 1 hour then^transf erred to 
two trays and dried under vacuum at 40 C for 2 days 
to give 2.094Kg (13 . Olmol . 95%) of product. 
1h NMR (25OMHZ.CDCI3): 1.90 (m.2H). 2.80 <t.6H2.2H). 
2.88 (t.6Hz.2H). 7.15-7.35 (m.3H). 7.90 (d.SHz.lH). 

25 8.9 (br s.lH). 

Step B : _^ , , ^ s-Tet ^^H^Hro-lH-1 -hPn7;a7.epin-2-one 

To lOL of methane sulfonic acid in a 22L 
3-neck flask equipped with an overhead stirrer, a 
30 temperature probe, nitrogen inlet and reflux 

condenser was added 2.6Kg (18.61mol) of phosphorus 
pentoxide- An additional 1 . 6L of methanesulf onic 
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acid was used to wash all the phosphorus pentoxide 
into the vessel. The mixture was heated at 90*C for 
2.5 hours then cooled to 50**C using an ice bath and 
treated with Z.OOKg (12.41mol) of l-tetralone oxime 

5 in several portions over 15 minutes. The mixture was 

heated at 63 °C for 10 minutes then slowly heated to 
80°C and kept at 80*C for 3 hours- The reaction 
mixture was pumped into 70L of ice then treated 
slowly with 11.25L of 507o aqueous sodium hydroxide 

10 over 90 minutes at such a rate so as to maintain the 
temperature below 28*C. The mixture was filtered and 
4L of the filtrate was used to rinse the vessel. The 
wet cake (pink) was washed with 8L of water then 
suction dried for 45 minutes then transferred to two 

15 trays and dried under vacuum at 40* C for 2 days to 
give 1.9Kg (11.79mol,95%) of product. NMR 
(25OIIH2.CDCI3): 2.24 (m.2H), 2.38 (t.6Hz,2H), 2.82 
(t,6Hz,2H), 7.03 (d,8Hz,lH), 7.13 <m,lH), 7,24 
(m,2H). 8.63 (br s,lH). 

20 

Step C : 3-Iodo-2 ,3,4, 5-tet rahydro-lH-l-ben2a2epin-2- 

on^ 

A suspension of 1.8Kg (11.17mol) of 
2 , 3 , 4 , 5-tetrahydro-lH-l-ben2azepin-2-one in a mixture 

25 of 22.33L of methylene chloride and 11.78L (55-83mol) 
of hexamethyldisilazane was heated at reflux for 10 
minutes then cooled to 30^C and treated with 8.503Kg 
(33.5mol) of iodine in one portion. The mixture was 
heated at reflux for 2.5 hours then cooled to room 

30 temperature. Aqueous sodium sulfite containing 

4.926Kg of sodium sulfite in 44L of water was cooled 
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to O-C and into it was poured the reaction mixture m 
several portions with vigorous stirring while 
maintaining the temperature below lo'c. The reaction 
vessel was rinsed with 3L of methylene chloride and 

5 the washing transferred to the quenching mixture. 

Methylene chloride (17L) was added to the quenching 
mixture and it was stirred vigorously and the layers 
allowed to separate. The aqueous layer was removed 
and reextracted with 12L of methylene chloride. The 

10 combined organic layers were washed with IIL of water 
and concentrated under vacuum to a final volume of 
approximately 5L. The residue was treated with 55L 
of toluene and concentrated under vacuum to a f xnal 
volume of lOL. The resulting slurry was removed by 

15 filtration and the filter cake washed with an 

additional 5L of toluene and dried under vacuum at 
ambient temperature for 24 hours to give 1.842Kg 
<6.42mol,57%) of product. 

20 IhNMR (2OOMH2.CDCI3): 2.6-2.8 <m.3H), 2.93 <m.lH). 
4.64 (t.BHz.lH). 6.97 (d.SHz.lH). 7.10-7.35 <m.3H). 
7.55 (br s,lH). 

.qtep D : 3 (R)-Amino-2 .3.4. 5-tetrahydro-lH-l-ben2a- 
25 .^o pin-Z-O "" . T>--I;artrate 



30 



3-Iodo-2 .3,4. 5-t et rahydro-lH-l-benzazepiii-2- 
one <1.79Kg. 6.24mol) was slurried in 6.2L of 
methanol and the slurry charged into an autoclave 
condensed ammonia (1.55L) was added and the autoclave 
closed, with stirring, and heated to 100 C over 1 
hour. Heating at lOO'c was continued for 2 hours 
then the autoclave was allowed to cool to room 
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temperature over 1 hour, during which time the 
internal pressure was 150-155psi. The reaction 
mixture was transferred to a polyethylene jug and the 
autoclave rinsed with 2x8L of methanol. The washings 
were concentrated under vacuum at 30**C then combined 
with the reaction mixture and concentrated to near 
dryness under vacuum at 30**C. The resulting residue 
was dissolved in 4L of ethyl acetate then 
concentrated to dryness under vacuum at 30*C. 

Sodium chloride (712g) was dissolved in 2L 
of water and l.OKg of sodium carbonate was dissolved 
in 6L of water- Two liters of the sodium carbonate 
solution was added to the concentrated residue and 
the resulting slurry transferred to an extraction 
flask. Another 2L portion of the sodium carbonate 
solution was added to the residue flash and the 
solution transferred to the extraction flask. The 
remaining sodium carbonate solution was used in the 
same way. The sodium chloride solution was added to 
the sodium carbonate/aminolactam emulsion and the 
resulting mixture stirred for 10 minutes then 
extracted with four 6L portions of methylene 
chloride. The combined methylene chloride layers 
were concentrated to dryness; the residue was treated 
with 2L of 200 proof ethanol and the resulting slurry 
concentrated to dryness under vacuum to give l.lTlKg 
of crude product. 

The crude product was slurried in 8L of 
ethanol and treated with 900g of D-tartaric acid in 
one portion. Water (7L) was added and the mixture 
heated to 77**C, then additional ethanol (45L) was 
added and heating continued. The solution was cooled 
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to 43 ''C and treated with the seed slurry. (The seed 
slurry was prepared by the route described above 
starting with lO.SOg of crude product and 9.1g of 
D-tartaric acid.) The solution was aged at room 
5 temperature for 48 hours . The slurry formed was 

removed by filtration and the wet cake washed with 

1 8L of ethanol. The resulting filter cake was 
suction dried with nitrogen bleeding for 20 hours 
then transferred into a drying tray and ^^^^^ 

10 vacuum for 24 hours to give 354g (1.085mol, 17.4% of 
the product. 1h NMR (250MHz .CDCI3) : 2.13 (m.lH). 

2 51 (m.2H). 2.73 (m.2H). 3.68 (t,6Hz.lH). 3.98 
(S.2H). 7.05 (d.SHz.lH). 7.16 (t.BHz.lH). 7.30 
(m.2H). 7.6 <br s.5H). 10.26 (br s.lH). 

Step E: 3(R)-Amino-2.3 .4,5-tetrahydro-lH-l-benza- 

"ef^i-n-J.-one — 

A solution of 229. 23g (0.700mol) of 

3 (R)-amino-2 ,3.4. 5-tetrahydro-lH-l-benzazepin-2-one . 
20 D-tartrate in 4.1L of water was treated with 194g 

(1.40mol) of potassium carbonate. Subsequent 
portions of lOOg and 135g of potassium carbonate were 
added until the pH was 10.5. The mixture was 
extracted with four 4L portions of methylene chloride 

25 which were then combined and dried over -agnesium 

sulfate. The aqueous layer was treated with 1.4Kg of 
sodium Chloride and reextracted with four 4L portions 
of methylene chloride which were then combined and 
dried over magnesium sulfate. The two 16L batches of 

30 extracts were combined, filtered and concentrated to 
dryness under vacuum to give 115. 5g of product which 
contained 1.6% of an impurity identified as 
7-iodo-3 (R)-amino-2 .3.4. 5-tet r ahydro-lH-l-benzazepin- 

2-one . 
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A solution of 107. 02g (0.607mol) of the 
intermediate obtained above in 1.712L of ethanol was 
hydrogenated at room temperature and 40psi over 4.00g 
of 107o palladium on carbon for 4 hours. The catalyst 
was removed by filtration through solkafloh and the 
filtrate concentrated to dryness under vacuum to give 
101. 08g (0.574mol, 94.470 of product, 

gtgp F: N-Chlorosulfonvl-4.4-dimethvlazeti din-2-one 

To a 3-neck 12L flask equipped with an 
overhead stirrer, a 250mL addition funnel topped with 
a nitrogen inlet and a rubber septum to allow a 
temperature probe and isobutylene needle was charged 
450mL of isobutylene. The flask was cooled in a dry 
ice-acetone bath. Ethyl ether (450mL) was added and 
the resulting solution at -60'c was treated with 
210mL (2,41mol) of chlorosulf onyl isocyanate over 5 
minutes at a rate so as to maintain the internal 
temperature below -50*'C. The mixture was stirred at 
-50 'C to -62 °C for 30 minutes then allowed to warm 
slowly to room temperature and treated with Z250mL of 
ether. The resulting solution was treated with 750mL 
of 10% aqueous sodium carbonate slowly in 3 
portions. The mixture was transferred into a 4L 
separatory funnel and the aqueous layer removed. The 
organic layer was washed with 500mL of water, then 
removed and treated with 750mL of hexane. As 
crystallization began, additional hexane <250mL) was 
added and the mixture concentrated under partial 
vacuum to a final volume of 3100mL. The solid that 
formed was removed by filtration with the aid of 
ZOOmL of hexane for rinsing. After air drying, the 
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wet cake was dried under vacuum at ^0°C overnight to 
give 253g (1.28inol,537.) of product as a pale yellow 
crystalline solid. Recycling of the mother liquors 
gave an additional lOOg (197.) of product as a white 
5 crystalline solid. Ifl HMR <250MHz.CDCl3) : 1.89 
(s,6H). 3.05 (S.2H). 

Step G : 3-Methoxysulf onylamino-3-methyl-N-C2 . 3,4.5- 
tetrahydro-2-oxo-lH-l-henza3epin-3<R)-yl]- 

10 ^v^ ^^namide 



A suspension of 98.31g (0.530mol) of 
3 (R)-ainino-2 ,3,4, 5-tetrahydro-lH-l-benzazepin-2-one 
in leOOiriL of methanol at room temperature was treated 
with 155mL (1.112mol) of triethylamine . The 
15 resulting suspension was cooled to o'c and treated 
with a solution of llO-Olg (0.557mol) of 
N-chlorosulfonyl-4.4-dimethylazetidin-2-one in 960mL 

of methanol over 20 minutes maintaining the internal 

temperature below IQ-C. Additional methanol (lOOmL) 

20 was used to rinse the flask and the rinse was 

transferred into the reaction vessel. The reaction 

mixture was warmed to room temperature and stirred 

for 90 minutes. 

The reaction mixture was concentrated under 
25 vacuum to a slurry (600mL) which was diluted with 
3180raL of ethyl acetate and treated with IL of 
saturated aqueous ammonium chloride and IL of water. 
The organic layer was separated, washed with 2L of 
1:1 saturated aqueous ammonium chloride/water then 2L 
of brine. The organic layer was removed and 
concentrated under vacuum to a final volume of 1.6L. 



30 
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The resulting slurry was treated with 1.6L of hexane 
and then aged at room temperature for 2.5 hours. The 
solid was removed by filtration and the cake washed 
with IL of hexane. The material was air dried at 
40^0 for 48 hours to give 163. 81g (0.444mol, 83.7%) 
of product as a white solid. 

1h NMR (250MH2,CDCl3): 1.39 <s,3H), 1.42 (s,3H). 
2.04 (m,lH), 2.37 (d,15Hz,lH), 2.58 (d,15H2,lH), 2.69 
(m,2H), 2,95 (m,lH), 3.81 (s,3H), 4.55 (m,lH), 6,83 
(m,2H), 7.01 (d,8Hz,lH), 7.25 (m,3H), 8.20 <br S,1H). 

Step H : 3-Methoxysulf onylamino-3-methyl-N-[ 2 ,3,4,5- 
tetrahydro-2-oxo-l-[[2»-(N-triphenylmethyl>- 
tetra2ol-5-yl] [1,1' -biphenyl]-4-yl]methyl-lH- 

l-ben2azepin-3 (R^-vll-butanamide ] 

To a suspension of 155. Og (0.4197mol) of the 
intermediate obtained in Step G in 800mL of 
tetrahydrofuran was added 140mL of dimethylf ormamide 
and the resulting solution cooled to 0* to -5*C and 
treated with 19. Ig of 95% sodium hydride <0.796mol). 
Additional tetrahydrofuran (40mL) was used to rinse 
the addition funnel- The mixture was stirred for 30 
minutes at o'C then treated with a solution of 269. Og 
(0.4825mol) of N-triphenylmethyl-5-[2-(4 ' -bromomethyl- 
biphen-4-yl)] in 800mL of tetrahydrofuran over 20 
minutes. After the addition was complete, the 
reaction mixture was warmed to room temperature and 
stirred for 5 hours. An additional 1 . Og of 95% 
sodium hydride was added and stirring continued for 
another 3.5 hours. 



wo 92/16524 



PCr/US92/02271 



- 272 - 



■ The reaction mixture was poured into a 
mixture of 3L of ethyl acetate and 2.5L of water. 
Additional water (300mL) and ethyl acetate (500mL) 
were used for rinsing. The aqueous layer was removed 

5 and the organic layer washed with 2L of brine. The 
organic layer was separated, dried over sodium 
sulfate, filtered and concentrated under vacuum to a 
viscous oil. The oil was further concentrated under 
vacuum to form a pale yellow solid which was purified 

10 by chromatography on silica, eluting with ethyl 
acetate/hexanes (1:1 to 3:1) to afford 330. 6g 
(0.3908mol, 89.3%) of product as a white solid. 

sne-p I : 3-Amino-3-methyl-N-C2 ,3,4, 5-tetrahydro-2-oxo- 

15 1- C C 2 • - ( IH-tet razol-5-yl ) C 1 . 1 ' -biphenyl ] -4- 

yl Jmethyl J-lH-l-benzazepin-S (R) -yl ] -but a- 

namide. monof hvdr nrhlr>ridt>') . diChvdrate) 

To 900mL of hot (70*C) ethanol was added, 
with vigorous stirring, 190. Og (0.2246mol) of the 

20 intermediate obtained in Step H by a solid addition 
funnel. Additional ethanol (50mL) was used to rinse 
the funnel. To the clear solution at 70'C was added 
380mL of 61! hydrochloric acid over 10 minutes. The 
mixture was stirred at 70'C for 4.5 hours then 

25 allowed to cool to room temperature. The reaction 

mixture was poured into a mixture of 1900mL of water 
and 3L of ethyl acetate/hexane (2:1). The aqueous 
layer was removed and washed with 3L of ethyl 
acetate/hexane (2:1) then 2.5L of hexane. The 

30 aqueous layer was separated and filtered, then 

concentrated under vacutim at 40^0 to a final volume 
of 3500mL and allowed to age overnight at ambient 
temperature. The white suspension was removed by 
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filtration and the wet cake washed with 250mL of a 
solution of 15mL of concentrated hydrochloric acid in 
500mL of water. The product was dried under vacuum 
at 35-40^C overnight then allowed to equilibrate in 
ambient humidity to give 110. 25g (0.1894mol, 
90.77«) of the title compound as a white powdery 
solid. NMR (250MHz .CD3OD) : 1.36 (s,3H). 1.40 

(s,3H), 2.12 (m,lH), 2.30 (m.lH), 2.50 (m,2H), 2.55 
(m,2H), 4.36 (dd ; 8 . 12Hz ; IH) , 4.87 (d,15E2,lH), 5.21 
(d,15Hz,lH>, 7.00 <m,2H), 7.17 (m,2H), 7.22 (m.2H), 
7.31 (m,2H), 7,51 (maH), 7.53 (m,lH), 7,61 (m,2H). 

Example 114 

3- [ ( 2 , 2-Dimethyl-l , 3-d ioxolane-4 ( S )-yl )methyl ] aiiiino-3- 
methyl-N-[2 ,3,4, 5-tetrahydro-2-oxo-l-[ [2 » -(iH-tetra- 
zol-5-yl)[l,l»-biphenyl]-4-yl]methyl]-lH-l-ben2a2epin- 

3 ( R > -y 1 1 -but anaml d e . mono (trif luoroacetate^ 

To a stirred solution of 116mg (0.20mmol) of 
3-amino-3-methyl-N-C2 ,3 , 4,5-tetrahydro-2-oxo-l- 
[[2»-(lH-tetra2ol-5-yl)[l.l'-biphenyl]-.4-yl]methyl]-lH 
-l-benzazepin-3(R)-yl3-butanamide, hydrochloride , 
dihydrate (Example 113) in 5mL of dry methanol was 
added 0.5g of dry 3A powdered molecular sieves 
followed by a solution of 131mg (l.Ommol) of 
D-glycer aldehyde acetonide (used crude as prepared 
according to the procedure of Hertel, L.W. ; Grossman, 
C. S.; Kroin, J.S. Synth. Comm. 1991, 21, 151-154) in 
ImL of dry methanol. The pH of the mixture was 
carefully adjusted to 6.5 with glacial acetic acid 
and triethylamine . The reaction was stirred at room 
temperature for 3 hours at which time 1 . OmL (l.Ommol) 
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of a l.On solution of sodium cyanoborohydride in 
tetrahydrofuran was added dropwise by syringe. The 
reaction was stirred overnight then filtered through 
a pad of Celite. The filtrate was diluted with 50% 
aqueous trif luoroacetic acid and stirred for 3 hours 
at room temperature. The solution was concentrated 
under vacuum and the residue purified by preparative 
reverse phase high pressure liquid chromatography on 
C18. eluting with methanol / 0 . 17. aqueous 
trif luoroacetic acid (linear gradient; 60% methanol 
to 85% methanol over 10 minutes). The title compound 
was thus obtained in addition to the faster eluting 
major product 3-(2<S) ,3-dihydro3cypropyl)amino-3- 
methyl-N-C2 ,3.4. 5-tetrahydro-2-oxo-l-C [2 • -(IH-tetra- 
zol-5-yl) CI , 1 • -biphenyl] -4-yl]methyl]-lH-I-benzazepin- 
3(R)_yl]-butanamide. NMR (200MHz,CD30D) : 

1.35-1.40 <m,12H>. 2.05-2.75 (m.6H). 3.01 
Cdd;8.12Hz;lH), 3.26 (dd;3.12H2;lH) . 3.78 
(dd;5,10H2;lH). 4.15 (dd;6.8Hz;lH), 4.36 (m.2H). 4.85 
(d.lSHz.lH), 5.15 (d.l5H2.1H), 7.03 (d.8H2,2H), 
7.2-7.4 (m.6H). 7.5-7.7 (m.4H). 

Example 115 

3 - ( 2 ( S ) . 3 -D ihyd r oxyp r opy 1 ) amino-3 -methy 1-N- [2,3,4,5- 

tetrahydro-2-oxo-l-C[2'-(lH-tetrazol-5-yl)[l.l'-bi- 

phenyl]-4-yl3methyl3-lH-l-benzazepin-3(R)-yl]-butan- 



The title compound was prepared from 3-amino- 
3-methvl-N-[2 , 3,4, 5-tetrahydro-2-oxo-l-[ [2 ■ -(IH-tetra- 
zol-5-yl) [1 . 1 •-biphenyl]-4-yl]methyl]-lH-l-benzazepin- 
3(R)-yl]-butanamide. hydrochloride, dihydrate 
(Example 113) and D-glyceraldehyde acetonide by the 
procedure described in Example 114. 
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1h NMR (200MHz,CD30D) : 1.37 (s,3H), 1.39 (s.3H), 
2.05-2.75 (in.6H). 2.95 <dd ; 8 . HHz : IH) . 3.19 
(dd;3.1lHz;lH). 3.56 (m.ZH). 3.84 (m.lH). 4.35 
5 (dd:8.12Hz;lH), 4.93 (d.lSHz.lH). 5.16 (d.lSHzaH), 

7.04 (d.8Hz.2H), 7.15-7.35 (m.SH). 7.5-7.7 (m,4H). 
FAB-MS: calculated for C32H37N7O4 583; found 585 
(1007.) . 

10 Example 116 

3-(2(S),3(S), 4-Tr ihydroxybutyl ) amino-3-methyl-N-[2 , 3 , - 
4 , 5-tetrahydro-2-oxo-l- [ [2 • -(lH-tetrazol-5-yl) [1,1'- 
b iphenyl ] -4-y 1 ]met hyl ] - IH- l-benzazepin-3 (R ) -y 1 ] -but an- 

15 ^ mide. t rif Inoroacetate 

The title compound was prepared from 
3-Amino-3-methyl-N-C2 ,3,4, 5-tetrahydro-2-oxo-l-C C2 ' - 
(lH-tetrazol-5-yl) [1 . 1 ' -biphenyl]-4-yl]methyl]-lH-l- 
benzazepin-3<R)-yl]-butanamide, hydrochloride, 

20 dihydrate (Example 113) and 5(S)-t-butyldimethylsil- 
yloxymethyl-2 , 2-dimethyl-l ,3-dioxolan-4(R)-carboxal- 
dehyde (Example 82) by the procedure described in 
Example 71. NMR (400MHz,CD30D) : 1.36 (s,3H), 

1.40 (S,3H). 2.09 (m.lH), 2.30 (m.lH), 2.46 (m,lH). 

25 2.57 (dd:7,llHz;lH), 2.64 (s.2H), 3.13 (m.2H). 3.59 
(br S.3H), 3.92 (m.lH), 4.35 (dd ;7 . 12Hz: IH) , 4.9 
(d.lSHz.lH). 5.18 (d.l5Hz,lH). 7.02 (d.8Hz,2H), 7.18 
(d.8Hz,2H), 7.22 (m,2H). 7.30 (m,2H), 7.53 (m,2H), 
7.63 (m,2H). FAB -MS : calculated for C33H39N7O5 

30 613; found 614 (1007.). 
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Example 117 

3-Amino-3-methyl-N-C2.3.4,5-tetrahydro-2-oxo-l-[C2'- 
(l-ben2yltetrazol-5-yl)Cl,l'-biphenyl]-A-yl]metbylJ- 

5 rriji__i,rn-i-rr'-'' - m-y^^-^^r^^'^^Uf , t^f Hioroacetate 

TO a stirred solution of 174mg (O.ZOmmol) 
of 3-amino-3-methyl-N-C2 .3.4, 5-tet rahydro-2-oxo-l- 
[ [2 . -(lH-tetra20l-5-yl) [1 . 1 ' -b iphenyl]-4-yl] methyl 3- 
lH-l-benzazepin-3(R)-yl]-btitanamide. hydrochloride. 

10 dihydrate (Example 113) in 3mL of tetrabydrofuran and 
ImL of dimethylformamide was added 0.22mL <5eq.) of 
triethylamine followed by 0.043mL C1.2eq.) of benzyl 
bromide. The mixture was stirred for 2 hours at room 
temperature then concentrated under vacuum. Initial 

15 purification by reverse phase high pressure liquid 
chromatography on C18, eluting with methanol/ 0 . 1% 
aqueous trif luoroacetic acid (75:25) afforded a major 
product (1-benzyl isomer) followed by a minor product 
(2-benzyl isomer). Repurif ication of each product by 

20 reverse phase high pressure liquid chromatography on 
CIS, eluting with methanol/0.1% aqueous trif luoro- 
acetic acid (70:30) afforded 9mg of the title 
compound in addition to 8mg of the 2-benzyl isomer. 
1h NMR (200MHz,CD30D): 1.35 (S.3H). 1.39 (8,3H), 

25 2 05-2.65 (m.6H). 4.38 (dd ; 7 , UHz ; IH) , 4.82 

(d.l5Hz.lH). 4.85 (s,2H). 5.35 (d,15Hz.lH). 6.77 
(dd-2.8Hz;2H). 6.94 (d.8Hz.2H), 7.1-7.8 (m,13H). 
FAB-MS: calculated for C36H37N7O2 599; found 601 
(100%) . 

30 
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3-Amino-3-methyl-N-[2 , 3,4, 5-tetrahydro-2-oxo-l-[ [2 ' - 
(2-benzyltetrazol-5-yl)[l,l '-biphenylj-A-yllmethyl]- 
lH-l-benza2eDin-3fR)-vn-butanamide> trif luorQacet:af:e 

The title compound was prepared from 
3-amino-3-methyl-N-[2 ,3,4, 5-tetrahydro-2-oxo-l-[ [2 • - 
(lH-tetrazol-5-yl)Cl,l'-biphenyl]-4-yl3methyl]-.lH-l- 
benzazepin-3(R)-yl]-butanamide , hydrochloride, 
dihydrate (Example 113) and benzyl bromide by the 
procedure described in Example 117. 

1h NMR (200MHz, CD3OD) : 1.35 (s,3H). 1.39 (s,3H), 
2,00-2.65 (m,6H). 4.40 (dd ; 7 , llHz ; IH) , 4.88 
(d,15H2,lH), 5.26 (d,15Hz,lH), 5,74 (s,2H), 6.96 
(d,8Hz,2H), 7.10 (d,8Hz,2H), 7.25 (m,3H), 7.30-7.65 
(m,9H), 7.73 (dd ; 2 , 7Hz ; IH) . FAB-MS: calculated for 
C36H37N7O2 599; found 601 (lOOX). 

Example 119 

3- (3(R)-Hydroxybutyl)amino-3-methyl-N-[2 , 3 , 4. 5-tetra- 
hydro-2-oxo-l-[[2»-(lH-tetra20l-5-yl)C[l,l•"biphe^yl]- 

4- yl]methyl]-lH-l-ben2a2epin-3(R)"yl]-butanamide , 
trif luo roacetate 

The title compound was prepared from 
3-amino-3-methyl-N-[2 ,3,4, 5-tetrahydro-2-oxo-l-[ [2 ' - 
(lH-tetrazol"5-yl)[l,l '-biphenyl]-4-yl]methyl]-^H-l- 
benza2epin-3(R)-yl]-butanamide , hydrochloride , 
dihydrate (Example 113) and 3(R)-hydroxybutanal-0- 
tetrahydropyranyl ether (prepared from methyl 
3(R)-hydroxybutyrate by the method of Sato: 
Heterocycles , 2A. 2173 (1986)) by the procedure 
described in Example 71. ' 
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1h NMR (200MHz. CD3OD) : 1.12 (d,6Hz,3H), 1.33 (s,3H), 
1.36 (s,3H). 1.70 <m,3H). 2.00-2.60 <m.5H), 3.09 
(m.ZH). 3.82 (m.lH). 4.34 (dd;7.11Hz; IH) . 4.85 
5 (d.lSHz.lH). 5.18 (d.lSHz.lH), 7.00 (d,8Hz,2H). 

7.1-7.3 (m*6H), 7.5-7.7 (m.AH). FAB-MS: calculated 
for C33H39N7O3 581; found 583 (lOOX) . 

Example 120 

10 

3- (3(S)-Hydro3iybutyl)amino-3-methyl-N-C2 ,3 , 4, 5-tetra- 

hydro-2-oxo-l-C C2 • -(lH-tetrazol-5-yl) [ [1 . 1 ' -biphenyl]- 

4- yl]methyl]-lH-l-benzazepin-3(R)-yl]-butanamide, 

l--rifluor oacetate _ — 

15 The title compound was prepared from 3- 

amino-3-methyl-N-[2 , 3 , 4, 5-tetrahydro-2-oxo-l-C [2 '-(IH- 
tetrazol-S-yl > C 1 , 1 ' -biphenyl]-4-yl]methyl]-lH-l- 
benzazepin-3 (R)-yl]-butanamide , hydrochloride , 
dihydrate CExample 113> and 3(S)-hydroxybutanal-0- 
20 tetrahydropyranyl ether (prepared from methyl 
3(S)-hydroxybutyrate by the method of Sato: 
Heterocycles , 24. 2173 (1986)) by the procedure 
described in Example 71. 

25 1h NMR ( 200MHz, CD3OD ) : 1.15 (d,6Hz,3H), 1.33 (s,3H), 
1.36 (s,3H), 1.70 (m,3H), 1.9-2.6 (m.5H), 3.10 
(m,2H), 3.84 (m.lH), 4.33 (dd :8 , 12Hz ; IH) , 4.85 
(d.lSHz.lH), 5.19 (d,15Hz,lH), 7.00 (d,8Hz.2H). 
7.10-7.35 (m,6H). 7.45-7.70 (m,4H). FAB-MS: 

30 calculated for C33H3gN703 581; found 583 (100%). 
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Example 121 

3-Amino-3-methyl-N-[2 ,3.4. 5-tetrahydro-2-oxo-l-[ [3- 
bromo-2 ' -(lH-tetrazol-5-yl) [1 , 1 •-biphenyl]-4-yl] 
methyl ]-lH-l-ben2azepin-3(R)-yl]-butanainide, tri- 

Step A : 2-ByomQ-4-iQ<jiot:Qluene 

A well stirred solution of 18.6g (O.lOmol) 
of 3-bromo-p-toluidine in 80mL of 6H HCl at 0*C was 
treated with a solution of 7.35g (O.llmol) of sodium 
nitrite in 15mL of water at a rate that maintained 
the temperature <10'c. The mixture was stirred for 
45 minutes then cautiously treated with 33. 2g 
(0.20mol> of potassium iodide at O'C- The mixture 
was treated with 300mL of ether and washed (3x) with 
saturated aqueous soditim bisulfite- The organic 
layer was separated, dried over magnesium sulfate, 
filtered and concentrated under vacuum. The residue 
was redissolved in 50mL of hexane, filtered through 
30g of silica and concentrated under vacuum to afford 
15. 6g (0, 053mol ,53%) of "the product which was 
determined to be 65X pure by NMR. NMR 
( 200MHz, CDCI3 ) : 2.33 (s.3H), 6.97 (d,8Hz,lH). 7.51 
(dd;2.8H2,lH), 7.86 (d,2Hz,lH). 

Step B : 2 •-C(N-T^iphenylmethyl)tet^azol-5-yl]-2- 
:fer^MfiIll:IffieiJ^ClJ^a^ 

A solution of 6.0g (ISmmol) of 5-phenyl- 

2-trityltetrazole (Example 1, Step H) in 60mL of 

tetrahydrofuran at -15**C to -lo'c was treated with 

6.5mL of 2.511 n-butyllithium in hexane 
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(16.3mmol.l-05eq) and the resulting mixture stirred 
for 1.5 hours at -S'c to -lO'C then treated with 
9.2mL of l.OM solution of zinc chloride in ether 
(9.2inmol,0.6eq). The mixture was warmed to room 
temperature and treated with: 0.3g of 
bis(triphenylphosphine) nickel dichloride. 0.3mL of a 
3M solution of methylmagnesium chloride in 
tetrahydrofuran and finally, a solution of 8.5g 
(29mmol) of 2-bromo-4-iodotoluene in 12mL of 
tetrahydrofuran- The mixture was stirred overnight 
at room temperature then treated with an additional 
1.5g of 2-bromo-4-iodotoluene and heated briefly to 
40-0. The mixture was cooled and partitioned between 
ether and saturated citric acid. The organic layer 
15 was separated, washed with brine (2x). dried over 
magnesium sulfate, filtered and concentrated under 
vacuum. The residue was dissolved in methylene 
chloride, passed through a short plug of silica, and 
concentrated under vacuum. The gummy residue was 
20 dissolved in ether and treated with an equal volume 
of hexane to precipitate the product. By this 
method, 4.3g (7.7mmol.51%) of product was obtained as 
a white powder. HMR (400MHz .CDClg) : 2.29 <s.3H), 

6.83 (t,8Hs.2H). 6.89 (d.8Hz,6H). 7.2-7.4 (m.llH), 
25 7.45 (m,2H). 7.92 (dd ; 2 , 8H2 ; IH) . 



30 
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Step C 2 '-[(N-T^iphenylmethyl)tetra20l-5-yl]-2- 
fcrmorllrlhx^mQm£t2l^ 

Prepared from the intermediate obtained in 
Step B by the procedure described in Example 69, Step 
C. NMR (200MHz, CDCI3 ) : 4.48 (s.2H), 6.85-7.05 

(m.8H), 7.20-7.55 (m,13H), 8.03 (m,lH). % NMR 
indicates the product thus obtained contains 
approximately 20% starting material. 

Step D : 3-t-Butoxycarbonylamino-3-methyl-N-[2 ,3,4,5- 
t e t r ahy d r o- 2 - 0x0- 1 - [ [ 3-b r omo- 2 ' - ( N- 1 r i phenyl - 
methyl )tetrazol-5-yl] [1,1* -biphenyl]-4-yl] 

methvl-lH-l-benz a2epin-3rR^-vn-butanamide 

Prepared from 3-t-butoxycarbonylamino-3- 
methyl-N- [2 ,3,4, 5-t et^ahydro-2-oxo-lH-l-ben2a2epin- 
3(R)-yl]-butanalnide (Example 57, Step A) and 2'- 
[(N-triphenylmethyl)tetra20l-5-yl]-2-bromo-l-bromometh 
yl-1 , 1 »-bi phenyl by the procedure described in 
Example 1, Step K. NMR (200MH2 ,CDCl3) : 1.34 

(s,3H), 1.35 (S.3H), 1.40 (s,9H), 1.90 (m,lH), 2.43 
(d,14H2,lH), 2.55 (d.l4Hz,lH), 2.5-2.8 (m,3H), 4.57 
(m,lH), 4.97 (d,15Hz,lH), 5.14 (d,15H2.lH), 5.31 (br 
S,1H), 6.66 (d,7H2,lH), 6.95-7.15 (m,13H), 7.20-7.40 
<m,10H), 7.46 (m,2H), 7,93 (m,lH). 

Step E : 3-Amino-3-methyl-N-[2 ,3 ,4, 5-tetrahydro-2-oxo- 
l-[[3-bromo-2'-(lH-tetra20l-5-yl)[l,l'-bi- 
phenyl]-4-yl]methyl]-lH-l-ben2a2epin-3(R)- 

yll-butanamide. trif luoroacetate 

The title compound was prepared from the 

intermediate obtained in Step D by the procedure 

described in Example 31, Step H. 
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1h NMR (200MHZ. CD3OD): 1-32 (s.3H). 1-37 (s.3H) 
2 0-2 9 (in.6H), 4.40 (dd ;8 , 12H2 ; IH) . 4.90 
(d 15HZ.1H). 5.26 (d.lSHz.lH). 6.96 (dd;2.8Hz.lH) . 
7.10-7.45 <m.6H). 7.45-7.70 (m.4H). FAB-MS: 
calculated for C29H3oBrN702 587.589; found 589 
(987.); 591 (100%). 

Example 122 

3_[ (2(R)-Hydro3cypropyl)ainino]-3-methyl-N-C2 .3 ,4,5- 
tetrahydro-2-oxo-l-C [3-bromo-2 • -(lH-tetrazol-5-yl) d. 1 
.-biphenylD-4-yl]niethyl]-lH-l-benza2epin-3(R)-yl3- 

|.,;,-^;a Tian.iMe. hvdror.M .oyi4g 

St£E-A: 3_C2(R)-Benzyloxypropyl]amino-3-methyl-N-C2 . 

3,4, 5_tet raliydro-2-oxo-lH-l-benzazepin-3 (R)- 

y'',1-hiilt^^a™^<^g ■ 

Prepared from 3-ainiiio-3-inethyl-N-C2,3 ,4,5- 

20 tetrahydro-2-oxo-lH-l-benzazepin-3(R)-yl]-butanaiiiide. 
trifluoroacetate (Example 107. Step C) and (E)-2- 
benzylo^ropanal (prepared from ethyl-D-lactate 
according to the procedure of Hanessian and Kloss. 
Tetrahedron Lett. 1985. 2L, 1261-1264.) by the 

25 procedure described in Example 86. Step A. H NMR 
(2OOMHZ.CD3OD): 1.31 (d,6Hz.3H). 1.40 (s,3H), 1.43 
(s,3H). 2.17 (m.lH). 2.30 (m,lH), 2.6-3.L (m.5H). 
3 22 (dd;3,12Hz;lH), 3.86 (m.lH). 4.48 
(dd;7.12Hz;lH). 4.50 (d.l2Hz.lH). 4.70 (d.l2Hz.lH). 

30 7.11 (d,8Hz.lH). 7.15-7.45 (m.8H). ^^B-MS: 

calculated for C25H33N3O3 ^23; found 424 (M.H,100%) ■ 
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Step B : 3 - [ 2 ( R ) -Hy d r oxyp r opy 1 ] amino- 3 -me t hy 1 -N- [2,3, 
4,5-tetrahydro-2-03co-lH-l-benzazepin-3(R)- 

yll-butanamide . t rif luoroacetate 

A solution of 750mg (1.40nmiol) of the 
intermediate obtained in Step A in methanol 
containing 2 drops of tr if luoroacetic acid was 
hydrogenated at room temperature and 40psi in the 
presence of 300mg of 30% palladium on carbon for 3 
days. The catalyst was removed by filtration through 
Celite and the filtrate concentrated under vacuum to 
give 600mg (1 , 34mmol , 967o) of product. NMR 
(200MH2, CD3OD): 1.22 (d,7Hz,3H), 1.37 (s.3H), 1.39 
(s,3H), 2.14 (m,lH), 2.3-3,0 (m,6H), 3.09 
(dd;2,llH2;lH>, 3.93 <m,lH), 4.38 (dd ; 8 . IZHz ; IH) . 
7.05 (d,8Hz,lH), 7.10-7.35 (m,3H). 

Step C : 3-C2(R)-TriethylBiloxypropyl]amino-3-methyl- 
N- [2 , 3 , 4 , 5-tetrahydro-2-oxo-lH-l-benzazepin- 

3 (R)-yn-b\itgtTiapiiide 

To a stirred solution of 660mg (1.48mmol) of 
the intermediate obtained in Step B in 3mL of 
methylene chloride at room temperature was added 
l.lmL of N,N-diisopropylethylamine (0.81g, 4,2eq.) 
followed by 0.71mL of triethylsilyl trif luoromethane- 
sulfonate (0.83g, 2. leg.). The resulting mixture was 
stirred at room temperature for 2 hours then 
partitioned between ethyl acetate and saturated 
aqueous sodium chloride (buffered to pH 9 with 2 
drops of ammonium hydroxide). The organic layer was 
separated, washed with buffered brine, dried over 
magnesium sulfate, filtered and solvents evaporated 
under vacuum. The residue was purified by 
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preparative high pressure liquid chromatography on 
silica, eluting with ethyl acetate/0.1% ammonium 
hydroxide in methanol (85:15). to afford 480mg 
(1.07imnol.727.) of product. NMR <200MHz,CD30D) : 

0.63 (q.8H2.6H), 0.97 (t,8H2,9H), 1.14 C8.6H), 1.18 
(d.6Hz.3H). 2.05 (m.lH), 2.28 (d.2Hz.2H). 2.35-3.00 
(m.5H), 4.01 (m.lH). 4.44 (dd : 8 , 12Hz ; IH) , 7.05 
(d.SHz.lH), 7.10-7.35 (m,3H). FAB-MS: calculated 
for C24H4iN303Si 447; found 448 (M+H,100%). 

stiep D : 3_|:(2(R)-Hydroxypropyl)amino]-3-methyl-N- 
[2,3.4, 5-tetrahydro-2-oxo-l-C C3-bromo-2 • - 
(lH-tetrazol-5-yl) [1 , 1 •-biphenyl]-4-yl] 
methyl3-lH-l-benzazepin-3(R)-yl]-butanamide, 

15 tiy>^rf>rMoride 



10 



20 



30 



To a stirred solution of 94mg (0.21mmol) of 
the intermediate obtained in Step C in O.SmL of 
dimethylformamide was added 6mg of 60% sodium hydride 
oil dispersion (3.6mg NaH, 1.2eq.). The resulting 
solution was stirred for 15 minutes then treated with 
a solution of 201mg (0.31mmol.l.5eq. ) of 2»-C(N- 
Triphenylmethyl)tetra20l-5-yl3-2-bromo-l-bromo- 

methyl-l.l'-biphenyl (Example 121. Step C) in O.SmL 
of dimethylformamide. The resulting solution was 
25 stirred at room temperature for 2 hours then added to 
SOmL of ethyl acetate and washed with brine (2x). 
The organic layer was separated, dried over sodium 
sulfate, filtered and solvents removed under vacuum. 

The residue was dissolved in 2mL of methanol 
and treated with lOmL of 9H HCl and lOmL of hexane. 
This mixture was stirred vigorously for 2 hours then 
the layers allowed to separate. The aqueous layer 
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was removed by pipet, washed once with hexane, 
filtered and evaporated under vacuum. The residue 
was triturated with methanol to give a white solid 
that was removed by filtration. Thus, lOlmg 
(0 .15mmol,71X) of the title compound was obtained as 
a white solid. NMR (300MHz .CDsOD) : 1.23 

<d,6Hz,3H), 1.40 (s,3H), 1.41 (s,3H), 2.24 (m,lH), 
2.40 (ra,lH), 2.61 (d,15Hz.lH), 2.69 (d,15HzaH). 
2.7-3,0 (m,5H), 3.13 (dd ; 3 , HHz ; IH) , 3.96 (m.lH), 
4.47 (dd;7,12Hz;lH), 4.9 (d,15H2,lH), 5.38 
<d,15Hz,lH), 7,17 (d,8Hz,2H), 7,25-7.40 (m.3H), 7.45 
<d,8Hz,lH). 7.48 (d,2Hz,lH), 7.64 (m.2H), 7.74 
(m,2H). FAB-MS: calculated for C32H35BrN703 
645.647; found 646(50%), 648(55%)- 

Example 123 

3 • -Bromo-4 » -[ [3(R)-[ (3-amino-3-methyl-l-oxobutyl) 
amino]-2 . 3,4,5-tetrahydro-2-oxo-lH-l-b€n2azepin-l-yl] 
methvn ri . 1 ^ -biphe nvn-2-carhoxflmi dft . trif luoroacetate 

Step A : 3 '-BromQ-4 '-methvl-1 . 1 ' -biphenvl-2-nitrile 

A solution of 5.2g (27mmol) of 4'-methyl- 
l,l'-biphenyl-2-nitrile (Example 69, Step B) in 60mL 
of methylene chloride at O^'C was treated with 6.7g of 
silver trif luoroacetate (30mmol). When all the 
silver trif luoroacetate was dissolved, 1.6mL of 
bromine was added dropwise (4,95g, 31mmol) with 
vigorous stirring. After two hours, the reaction 
mixture was filtered and the solid washed with 
methylene chloride. The combined organic layers were 
washed once with dilute (<l£[) aqueous sodium 
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hydroxide and once with brine. The organic layer was 
removed, dried over magnesium sulfate, filtered and 
concentrated under vacuum. The residue was purified 
by preparative high pressure liquid chromatography on 
5 silica, eluting with 10% ether /hexane to give 3g 
(417o) of product. MMR (200MHz , CDCI3 ) : 2.46 

(s,3H), 7.2-7.8 (m.7H). 

Step B : 3 ' -Bromo-4 • -bromomethyl-1 , 1 ' -biphenyl-2- 
10 T)iti;i3.g 



Prepared from the intermediate obtained in 
Step A by the procedure described in Example 69, Step 
C. NMR analysis shows product to contain small 
amounts of starting material and dibromomethyl 
15 compound. % NMR (200MHz ,CDCl3) : 4.64 (s,2H), 

7.4-7.8 (m,7H). FAB-MS: calculated for Ci4H9Br2M 
351; found 352 (100%); 271 (100%) 

Step C : 3- CC 1- C C3-Br omo-2 • -cyano- [1 , 1 ' -biphenyl 2 -4- 
20 yl3methyl]-2 ,3,4, 5-tetrahydro-2-oxo-lS-benza 

zepin-3 (R)-yl]amino]-l , l-dimethyl-3-oxo- 
prn pylparbami r arid. 1 . l-dimethylethvl gStCF 
Prepared from 3-t-but03ycarbonylamino-3- 
methyl-N-[2 ,3,4, 3-tetrahydro-2-oxo-lH-l-benzazepin- 
25 3(R)-yl]-butanamide (Example 57, Step A) and 

3 ' -bromo-4 ' -bromomethyl-l , 1 ' -biphenyl-2-nit r ile by 
the procedure described in Example 69, Step D. 
NMR (200MHz, CDCI3): 1.33 (s.3H). 1.34 (s.3H), 1.40 
(s,9H). 1.91 (m,lH). 2.43 (d,14Hz,lH), 2.55 
30 (d.l4Hz.lH), 2.55-2.90 (m,3H), 4.62 (m.lH). 4.95 
(d.l6Hz.lH). 5.28 (s.lH), 5.34 (d,16Hz,lH), 6.63 
<d.7Hz.lH), 7.10-7.25 (m,4H), 7.45 (m.4H). 7.64 



I 



wo 92/16524 PCT/US92/02271 



-287- 

(m.lH), 7.75 <m,2H). FAB-MS (Li spike): calculated 
for C34H37BrN404 644, 646; found 651 (137.); 653 

(15%). 

5 Step D : 3 •-B^omo-4•-[[3(R)-[(3-t-butoxycarbonylaIIlino- 
3-methyl-l-oa:obutyl )amino3-2 ,3,4, 5-tet ra- 
hydro-2-oxo-ia-l-benzazepin-l-yl]methyl] [1 , 

1 '-biphenvn-2-carboxainide 

The title compound was prepared from the 
10 intermediate obtained in Step C by the procedure 
described in Example 69, Step E. NMR 
( 200MHz. CDCl3>: 1.34 (br s,6H), 1.40 (S,9H), 1.93 
(m.lH). 2.43 (d,13Hz,lH), 2.56 (d.lSHz.lH), 2.55-2.90 
(m,3H), 4.62 (m.lH), 4.96 (d,16Hz,lH), 5.30 
15 (d,16Hz,lH), 5.34 (br S.IH), 5.65 (br s , IH) , 6.69 
(d,7Hz.lH), 7.05-7.55 (m,9H), 7.63 (s.lfl), 7.71 
(dd;2,8Hz;lH) . FAB-MS: calculated for C34H39BrN405 
662, 664; found 663 (2^); 665 (3%). 

20 Step E : 3 • -Bromo-4 ' -[ [3(R)-[(3-amino-3-methyl-l-oxo- 
butyl )amino]-2 ,3,4, 5-tetrahydro-2-oxo-lH-l- 
benzazepin-l-yl]methyl] [1 , 1 '-biphenyl]-2- 
£flJLl^^2xaaid£..u_i;xiflll^2£^ia£fiiAtfi 

The title compound was prepared from the 
25 intermediate obtained in Step D by the procedure 
described in Example 69, Step F. NMR 
( 200MHz, CD3OD ) : 1.35 (s,3H), 1.37 (s,3H), 2.10-3.00 
(m,6H), 4.48 (dd ; 8 , 12Hz ; IH) . 4.93 (d,16Hz,lH), 5.33 
(d,16Hz,lH), 7.15-7.60 (m.lOH), 7.67 (d,2Hz,lH). 
30 FAB-MS: calculated for C29H3iBrN403 562, 564; 
found 563 (38%); 565 (37%). 
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Example 124 



3.-Bromo-4.-[C3(R>-[C3-C(2(S).3-dihydto^propyl) 
an.ino]-3-methyl-l-o.obutyl] amino]-2 . 3 . 4 .5-tetrahydro- 
5 2-oxo-lH-l-benzazepin-l-yl]methyl] d . 1 ' -biphe Byl]-2- 

^^^y^n y^miA f^ trifl ^^oroacetat £ ■ 

The title compound was prepared from 
3 . -bromo-4 • - [ C3 (R)-[ (3-amino-3-iaethyl-l-oxo-butyl)- 
amino]-2 .3.4. 5-tetrahydro-2-o^o-lH-l-benzazepxn-l-yl]m 

10 ethyl] CI. l'-biphenyl]-2-carboxaiaide. trifluoro- 

acetate (Example 123) and D-glyceraldehyde acetonade 
by the procedure described in E:cample 71. H NMR 
<200MHz.CD30D): 1.36 (s,6H). 2.1-3.0 (m.6H) 3.17 
<dd:4.12Hz;lH). 3.50 <m.2H). 3.83 (m.lH). 4 46 

15 <dd;8.12Hz;lH). 4.82 (d.lSHz.lH). 5.40 (d.l6Hz.lH) 

7.10-7.60 (m.lOH). 7.70 (s.lH). FAB-MS: calculated 
for C32H37BrIT405 636. 638; found 637 (35%); 639 
<35%>. 

2Q Example 125 

3-Amino-3-methyl-N-C2 .3.4. 5-tetrahydro-2-oxo-l-[ C2 • - 
carbomethoxy-Cl . 1 ' -biphenyl]-4.yl]methylD-lH-l-ben- 

T^-^- yTl-hntananti de , trif l aSXiiasei^ — 

3-Benzyloxycarbonylamino-3-methyl-N-C2 .3.4,5- 

tet rahydro-2-oxo-l-C [2 • -carbomethoxy-Cl . 1 ' - 
biphenyl]-4-yl]methyl]-lH-l-benzazepin-3-yl]- 

hiitana mide _ 



??tep A : 



mtranamiQC 

Prepared from 3-benzyloxycarbonylamino-3- 
methyl-N-C2 .3.4. 5-tet rahyd^o-2-oxo-lH-l-benzazepin-3- 
yl]-butanamide (Example 51. Step A) and methyl 4 - 
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bromomethyl-l , 1 ' -biphenyl-2-carboxylate (prepared by 
the method of D. J. Carini , et al , EPO publication 
324,377) by the procedure described in Exsunple 1, 
Step K. 1h MMR OOOMHz.CDClg): 1.37 (s,3H), 1.39 

5 (s,3H), 1.75 (m.lH). 2.3-2.6 (m.SH). 3.52 (s,3H), 
4.50 (m,lH). 4.80 (d,14Hz.lH), 5.06 (s,2H). 5.34 
(d,14Hz,lH), 5.65 (S.IH). 6.72 (d,7H2,lH), 7.1-7.4 
(m.lSH), 7.48 (dt ; 2 , 8Hz ; 1H> , 7.78 (dd ;2 ,8Hz ; IH) . 
FAB-MS: calculated for C38H39N30g 633; found 634 

10 (M+H.60%). 

Step B: 3-Amino-3-methyl-N-[2 , 3.4, 5-tetrahydro-2-oxo- 
l-[[2 '-carbomethoxy-Cl, 1 •-biphenyl]-4-yl3 
methyl ]-lH-l-benzazepin-3-yl3-butanamide, 
trifluor oacetate 

The title compound was prepared from the 
intermediate obtained in Step A by the procedure 
described in Example 1, Step L. MMR 
(300MH2,CD30D): 1.40 (8,3H), 1.44 (s,3H), 2.17 
20 (m.lH), 2.38 (m,lH), 2.5-2.7 (m,4H), 3.56 <8,3H), 
4.46 (dd;8,12Hz;lH), 4.98 (d.lSHz.lH), 5.37 
(d.lSHz.lH), 7.22 (d,8Hz,2H), 7.25-7.50 (m.SH), 7.59 
(dt;2,8Hz;lH). 7.78 (dd ; 2 . 8H2 ; IH) . FAB-MS: 
calculated for C30H33N3O4 499; found 500 (M+H,100%). 



25 



30 



Example 126 

3-Amino-3-methyl-N-C2 ,3,4, 5-tetrahydro-2-oxo-l-[ [2 ' - 
cyano- [1,1' -b iphenyl ] -4-yl ]methyl ] -lH-l-benzazepin-3- 
vll-butanamide. trifluo roacetate 
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Step A : 3-Benzyloxycarbonylamino-3-methyl-N-[2 , 3,4,5- 
tetrahydro-2-oxo-l-C[2'-cyano-Cl , 1 '-biphenylj- 
4-vnmethvn-lH-l-ben2azepin-3-yn-butanamide 
Prepared from 3-benzyloxycarbonylainino-3- 
methyl-N-C2 ,3,4, 5-tetrahydro-2-oxo-lH-l-benzazepin-3- 
yl]-butanamide (Example 51. Step A) and A ' -bromomethyl- 
l , 1 ■ -biphenyl-2-nitrile (Example 69, Step C) by the 
procedure described in Ex a m ple 1, Step K. FAB-MS: 
calculated for C37H35N4O4 600; found 601 (M+H,100^). 

Step B ; 3-Amino-3-methyl-N-C2,3 .4,5-tetrahydro-2-oxo- 
l-C[2•-cyano-Cl , I'-bi phenyl 3 -4-yl]methyl] -IH- 
l-benzazepin-3-yl]-butanamide , trif luoro- 

ftcgtate _ — 

The title compound was prepared from the 
intermediate obtained in Step A by the procedure 
described in Example 1, Step L. NMR 
(300MHz. CD3OD): 1.40 (s,3H). 1.43 (s,3H). 2.18 
(m,lH). 2.38 (m,lH). 2.5-2.7 (m,4H), 4.47 
(dd;8,12Hz;lH), 5.11 (d.lSHz.lH). 5.28 (d,15Hz,lH), 
7.30 (m.2H), 7.35-7.65 (m,8H), 7.76 (dt ; 2 . 8Hz ; IH) , 
7.86 (dd;2,8Hz;lH) . FAB-MS: calculated for 
C2gH30N402 466; found 467 (M+H,1007.>. 

Example 127 

3- Amino-3-methyl-N-[2 . 3.4, 5-tetrahydro-2-oxo-l- [ [2 > - 
trifluoromethyl-[l, 1 •-biphenyl]-4-yl]methyl]-lH-l- 
benzazeP^Ti-3-vn-butanamide . trif luoroacetate 

Step A : 7--Trif luoromethvl- 4 ' -methvl-1 . 1 ' -biphenvl 
A solution of 388mg (1 .52mmol , 1 . 4eq. ) of 

4- methylphenyltrimethylstannane (Example 69, Step A) 
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in 5mL of toluene under a nitrogen atmosphere was 
treated with 238mg of 2-bromobenzotrif luoride 
(1.06mmol) and 64mg of tetrakis (triphenylphosphine) 
palladium<0) and the resulting solution heated at 
reflux for 14 hours. The mirture was cooled, filtered 
and concentrated under vacuum to give an amber oil 
that was chromatographed on silica, eluting with 
hexane, to give the product. NMR (300MH2»CDCl3) : 

2.41 (S.3H), 7,2-7.8 (m,8H). EI-MS : calculated for 
C14H11F3 236; found 236 (M+,100%). 

Step B: 4 ' -Bromomethyl-2-trif luoromethvl-1 . 1 '-biphenvl 

Prepared from 2-trif luoromethyl-4»-methyl- 
l,l '-biphenyl by the procedure described in Example 
69, Step C. EI-MS: calculated for Ci4Hio^^^3 
314,316; found 314 (5Z).316 (5X) . 

Step C : 3-Benzyloxycarbonylamino-3-methyl-N-C2 , 3 » 4 , 5- 
tetrahydro-2-oxo-l-C[2»-trif luoromethyl-[l , 1 
biphenyl3-4"yl]methyl]-lH-l-benzazepin-3-yl]- 

butanamide — 

Prepared from 3-benzyloxycarbonylamino-3- 
methyl-N-[2 ,3,4, 5-tetrahydro-2-oxo-lH-l-benzazepin-3- 
yl]-butanamide (Example 51, Step A) and 4'-bromo- 
raethyl-2-trif luoromethyl-1, 1 '-biphenyl by the 
procedure described in Example 1, Step K. NMR 
(300MEz,CDCl3) : 1.37 (s,3H), 1.39 (s,3H), 1.73 
(m.lH), 2.2-2.6 <m,5H), 4.50 (m,lH). 4.82 (d,15Hz,lH), 
5.06 (s,2H), 5.29 (d,15Hz,lH), 5.65 (s,lH), 6.70 
(d,7Hz,lH), 7.1-7.4 (m.l4H). 7.44 (t,8Hz,lH), 7.52 
(t.BHz.lH), 7.71 (d,8Hz,lH). FAB-MS; calculated for 
C37H36F3N3O4 643; found 644 (M+H,5570. 
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Stm-^ : 3-Amino-3-methyl-N- [2 , 3.4. 5-t et rahydro-2-oxo- 
1-CC2 ' -tr if luoromethyl-Cl . 1 ' -biphenyl]-4-yl] 
methyl] -lH-l-benzazepin-3-yl] -but anamide , 

t ri f luor paretate . 

5 The intermediate obtained in Step C (92mg. 

0.14mmol) was treated with 1.62mL of 307. hydrogen 
bromide in acetic acid at room temperature for 2 
hours. The mixture was concentrated under vacuum to 
give a dark yellow residue. Purification by 

10 ■ preparative reverse phase high pressure liquid 

chromatography on C18. eluting with methanol/0.1% 
aqueous trif luoroacetic acid (linear gradient: 75% 
methanol increased to 85% over 10 minutes) afforded 
71mg (O.llmmol. 81%) of the title compound as a 

15 colorless glass. 

1h NMR (3OOMHZ.CD3OD): 1.39 (s,3H). 1.44 (s,3H). 2.16 
(m.lH). 2.38 <m.lH). 2.5-2.7 (m.4H). 4.47 
(dd-8.12Hz;lH), 5.04 (d,15Hz,lH), 5.34 (d.lSHz.lH), 
7.20-7.45 (m.9H). 7.56 (t.SHz.lH). 7.66 (t.SHz.lH). 

20 7.79 (d.SHz.lH). FAB-MS: calculated for 
C29H31F3N3O2 509; found 510 (M+H.100%). 

Example 128 

25 3-Amino-3-methyl-N- C7-methylthio-2 ,3.4. 5-tetr ahydro-2- 
oxo-l-CC2'-(lH-tetrazol-5-yl)[l.l'-biphenyl]-4-yl] 
po4.>.^n-lH-l Y ^^'r^''^ r'r.-'^-^^ll-h^^t3Jyf^m^Ae,, t^Y<irochlor ide 

Step A : «^-M^<-hvltbi-n-1-tetral0Tie oyjme 
30 Prepared from 6-methylthio-l-tetralone 

(prepared by the method described in EPO 0 325.963 Al) 
by the procedure described in Example 113. Step A. H 
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NMR (2OOMHZ.CDCI3): 1.89 (in.ZH), 2.52 (s.3H), 2.78 
(ni,4H). 7.02 (d.2Hz,lH), 7.08 (dd ; 2 . 8Hz ; IH) , 7.81 
(d,8Hz,lH) . 

5 Step B ; 7-Methylthio-2,3.4,5-tetrahydro-lH-l-benza- 

7.ppin-2-one _ 

Prepared from 6-methylthio-l-tetralone ozime 
by the procedure described in Example 113, Step B. 
NMR (200MH2,CDCl3): 2.23 <m,2H). 2.36 (m.2H), 2.49 
10 (s,3H). 2.78 (t.8H2.2H). 6.94 (d.SHz.lH), 7.14 (m.2H), 
7.75 <br S,1H). 

Step C : 3-Iodo-7-methylthio-2 ,3,4, 5-tetrahydro-lH-l- 
hPTizazepi n-2-Qne _ 

15 Prepared from 7-methylthio-2 , 3 , 4,5-tetrahydro- 

IH-l-benzazepin-Z-one by the procedure described in 
Example 31, Step B. NMR ( 200MHz, CDCI3 ) : 2.51 

(s,3H), 2.6-2.9 (m,3H), 2.50 (s,3H), 2.97 (m.lH), 4.68 
(t.9Hz.lH), 6.95 (d.SHz.lH). 7.15 (m,2H). 7.5 (br 

20 s.lH). 

Step D : 3-Amino-7-methylthio-2 ,3,4, 5-tetrahydro-lH-l- 

T>P>nza2epin-2-one 

A mixture of 0.5g of 3-iodo-7-methylthio-2,3 , 

25 4,5-tetrahydro-lH-l-benzazepin-2-one and 15g of 

ammonia in 20mL of chloroform was shaken in a bomb at 
100°C for 3 hours. The bomb was cooled, vented and 
the contents transferred to a separatory funnel. The 
mixture was washed with water, dried over magnesium 

30 sulfate, filtered and solvents removed under vacuum to 
give the product. 
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1h NMR (200MHz, CDCI3): 1.90 (m.lH), 2.3-2.7 (m,2H), 
2.45 (S.3H). 2.85 (m.lH). 3.39 (dd;8,llHz:lH) . 6.89 
(d.SHz.lH), 7.10 (m,2H), 8.3 <br S.IH). 

5 

St££_E: 3-t-BTat02rycarbonylaniino-3-methyl-N-[7-methyl- 
thio-2 .3.4, 5-tetrahydro-2-oxo-lH-l-benzazepin- 

3-yl1-bn t?'"f'n'^^'^ 

Prepared from the intermediate obtained in 
10 Step D and 3-t-butoxycarbonylamino-3-metliyl-butanoic 
acid (Example 31, Step E) by the procedure described 
in Example 1, Step F. l-H NMR (200MHz,CDCl3) : 1.33 
(s,6H). 1.40 (s,9H), 1.91 (m.lH), 2.4-3.0 (m.SH). 2.48 
(s,3H), 4.50 (m.lH). 5.22 (br s.lH). 6.68 (d.7Hz.lH), 
15 6.90 (d.SHz.lH), 7.11 <m,2H), 7.66 (br s,lH>. 

utavi F : 3-t-Btitoxycarbonylamino-3-methyl-N-C7-methyl 
thio-2 ,3,4, 5-tet rahydro-2-oxo-l-[ [2 • -(N-tr i 
phenylmethyl)-tetrazol-5-ylD [1 , 1 '-biphenyl]- 
20 4-vnmethYl-1H-l-b *?Tiy.a7ie pin-3-vn-butanamide 
Prepared from the intermediate obtained in 
Step E by the procedure described in Example 1, Step 
K. NMR <200MHz,CDCl3) : 1.37 (s.6H), 1.43 (s,9H), 

1.78 (m.lH), 2.2-2.7 (m,5H), 2.44 (s,3H), 4.49 (m.lH). 
25 4.69 (d.l5Hz,lH), 5.12 (d.l5Hz,lH), 5.34 (br S,1H), 
6.69 (d.7Hz,lH). 6.9-7.1 (m.l2H), 7.2-7.5 (m,13H), 
7.87 (m.lH). 
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Step G : 3-Amino-3-methyl-N- [ 7-methylthio-2 ,3,4,5- 
tetrahydro-2-oxo-l-[[2 '-(lH-tetra2ol-5-yl) 
[1,1' -biphenyl]-4-yl]methyl]-lH-l-benzazepin- 

3-vn-bu tanamide. hydrochloride • 

The title compound was prepared from the 
intermediate obtained in Step F by the procedure 
described in Example 34, Step K. NMR 
(200MHz, DMS0-d5): 1.24 <s,3H), 1.25 (s,3H), 2.0-2.6 
(m,6H), 2.47 (s,3H), 4.25 (m,lH), 4.78 (d,15H2,lH), 
5.15 (d,15Hz,lH). 6.97 (d,8Hz,2H), 7.05-7.30 (m,5H), 
7.45-7.70 (m,4H), 7.92 (br s,2H), 8.68 (d,7Hz,lH). 

Example 129 

3- Amino-3-methyl-N- [7-methylflulf inyl-2 ,3,4. 5-tetra- 
hydro-2-oxo-l-CC2^-<lH-tetrazol-5-yl)Cl.l '"biphenyl]- 

4- yl]methyl]-lH-l-benzazepin-3-yl]-butanamide , 
hydypchlpyidg : ^, 

step A : 3-t-Butoxycarbonylamino-3-methyl-N-[7-methyl- 
sulf inyl-2 ,3,4, 5-tetrahydro-2-oxo-l- E [2 ^ -(N- 
triphenylmethyl)-tetrazol-5-yl] [1, 1 '-bi 
phenyl ]-4-yl ]methyl-lH-l-ben2azepin-3-yl ]- 

butgingimiclg . : 

Prepared as a mixture of two racemic 
diastereomers from the intermediate obtained in 
Example 128, Step F by the procedure described in 
Example 48, Step A. NMR (200MHz ,CDCl3) : 1.37 

(s,6H). 1.44 (s,9H). 1.90 (m,lH). 2.4-2.9 (m,5H), 2.78 
<s,3H), 4.54 (m,lH), 4.76 (two doublets , 15Hz , total of 
IH), 5.18 (two doublets ,15Hz, total of IH), 5.32 (br 
s.lH), 6.9-7.1 (m,9H), 7.2-7.6 (m,15H), 7.90 (m,lH), 
7.98 (d,8Hz,lH), 8.08 (br s,lH>. 
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Step B : 3-Amino-3-niethyl-N-[7-methylsulf inyl-2 ,3,4,5- 
t et r ahyd ro-2-oxo-l- C [2 • - ( IH-t et razol-5-yl ) [ 1 . 
1 ' _biphenyl]-4-yl]niethyl]-lH-l-benzazepin-3- 

yll-butaTiamide. hydrochloride 

The title compound was prepared as a mixture 
of two racemic diastereomers from the intermediate 
obtained in Step A by the procedure described in 
Example 34, Step K. 

% NMR ( 200MHz, DMSO-dg): 1-24 (s.3H), 1.26 (s,3H), 
2.0-2.8 (m.6H). 2.78 (5,3H). 4.25 (m,lH), 4.94 
(d,15Hz.lH). 5.19 (d,15Hz.lfl), 7.01 (d,8Hz.2H). 7.16 
(d,8Hz,2H), 7.5-7.7 (m,7H), 7.95 (br s , 2H) , 8.75 
(d,7Hz,lH). 

Example 130 

3_[(2<R)-Hydroxypropyl)amino3-3-methyl-N-[2 ,3,4,5- 

tetrahydro-2-oxo-l-C C2 • -<lH-tetrazol-5-yl) [1 , 1 • - 
biphenyl]-4-yl3methyl]-lH-l-benzazepin-3<R)-yl]- 

^i^ -t-anamid p 1-rif Inoroacetatg 

Step A : 3-Methyl-N-[2 , 3 , 4, 5-tetrahydro-2-oxo-l-C [2 • - 
(lH-tetrazol-5-yl) [1 , 1 ' -biphenyl]-4-yl] 
n.>»^hvn-lH - i-bpn2a2eDiTi-3(y>-Ynhnt-2-eneamide 

To a suspension of 1.18g (2.64mmol) of 
3 (R)-amino-l .3.4. 5-tet rahydr o-l-[ [2 • -( IH-tet r azol-5-yl ) 
[1,1' -biphenyl]-4-yl]methyl]-2H-l-benzazepin-2-one , 
hydrochloride (Example 4, Step C) in 30mL of methylene 
chloride under nitrogen at -15'c was added 0 . 923mL 
(2.64mmol) of triethylamine followed by 0.294mL 
(2.64mmol) of 3 , 3-dimethylacryloyl chloride. The 
reaction mixture was stirred at -15 °C for 2 hours then 
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quenched by the addition of IH hydrochloric acid. The 
mixture was diluted with SOmL of methylene chloride 
and washed with SOmL of IN hydrochloric acid and 
brine. The organic layer was removed and concentrated 
to dryness under vacuum. The residue was redissolved 
in 30mL of methanol and treated with l.SmL of 9N 
hydrochloric acid. After stirring for 30 minutes » the 
mixture was concentrated to dryness under vacuum to 
give 1.3g (2.63mmol, 99%) of the product as a white 
solid. 

NMR (400MH2,CD30D): 1.85 (s,3H)» 2.06 (s,3H), 2.08 
(m,lH), 2.29 (m,lH), 2.44 (m,lH), 2.55 (m,lH), 4.40 
(dd;7,llHz;lH), 4.85 (d»15H2,lH), 5.26 (d,15H2,lH). 
5,77 (S,1H), 7.00 (d,8Hz,2H), 7.18 (d,8Hz,2H), 7.2-7,4 
(m,4H), 7,54 (m,2H), 7,64 (m,2H). 

Step B : 3-[(2(R) -Hyd r oxyp ropy 1 ) ami no ] -3-me t hy 1-N- [ 2 . 

3 , 4 , 5-t etrahydro-2-oxo-l-[ [2 » - < IH-t etrazol-S- 
yl ) [1 , 1 • -biphenyl]-4-yl3methyl]-lH-l-benza- 
zeyin-3(R^-vn-butanamide, trif luoroacetate 
The intermediate obtained in Step A (18mg, 
0.037mmol) was dissolved in 2mL of (R)-(-)-l- 
amino-2-propanol and the resulting solution heated 
under nitrogen at 120^C for 5 hours. The reaction 
mixture was cooled, concentrated under vacuum at 50* C 
and the residue purified by medium pressure liquid 
chromatography on C8, eluting with methanol/0.1% 
aqueous trif luoroacetic acid (50:50), to give 14mg 
(0.021mmol,57%) of the title compound as a colorless 
glass. The material thus obtained was identical by 
400MHz NMR <CD30D), FAB-MS and reverse phase 
analytical high pressure liquid chromatography to the 
material obtained in Example 102. 
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Utilizing the general procedures described 
in Example 1 to 130, the following componnds of 
Formula I can be prepared from the appropriately 
substituted starting materials and reagents - 
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Eyam plp A (Cont'd') 
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K-g-^^nplp A (Cont'd") 
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H OH 
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Utilizing the general procedures described 
in Example 1 to 130. the following compounds of 
Formula I can be prepared from the appropriately 
substituted starting materials and reagents. 
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H -CONHEt _CH2CHCH3 "^^^-C- 



OH /Jfe 
H -CONEiEt -CH2CHCH20H-^^2-C- 



H -CONHEt H -CHj-C- 



V 

H -CONHEt H _c_ 



N — N 
f/ «\ 



V 



^5 H '^n''^ H -CH2-C 



H 
N— N 



OH ife 



H 

30 H 



-CH2CCCH3)2 -CH2-C- 

N 



wo 92/16524 



PCT/US92/02271 



-308- 



utilizing the general procedures described 
in Example 1 to 130, the following compounds of 
Formula I can be prepared from the appropriately- 
substituted starting materials and reagents. 
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TiTSfAMPLE D 

Utilizing the general procedures described in 
Example 1 to 130, the following compounds of Formula 
5 I can be prepared from the appropriately substituted 
starting materials and reagents. 
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y.-yAMPLE E 

Utilizing the general procedures described 
in Example 1 to 130, the following compounds of 
5 Formula I can be prepared from the appropriately 
substituted starting materials and reagents. 
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tJWAT TS CJ .ATMED IS: 

1. A compound having the formula: 
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p is 0 to 3 
q is 0 to 4 
w is 0 or 1 
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?10 



X is C=0, 0, SCO 



OH R-^" 
-CH-, -CH=CH-; 



m is 0 to 2; 

R^, r2, r1^, r2*, r1^, and R^^ are independently 
hydrogen, halogen, Ci-Cj alkyl, C1-C3 perf Inoroalkyl , 
C1-C3 perfluoroalkoxy, -S(0)JR^^. cyano, nitro, 
r7^'0(CH2)v-. R''**C00(CH2)v-. R^**0C0(CH2)v. phenyl or 
substituted phenyl where the substituents are from 1 
to 3 of halogen, Ci-Cg alkyl, Cj-Cg alkoxy, or 
hydroxy; 

R^* and R^** are independently hydrogen, C1-C3 
perf luoroalkyl, Cj-Cg alkyl, substituted C^-C^ alkyl. 
where the substituents are phenyl or substituted 
phenyl; phenyl or substituted phenyl where the phenyl 
substitutents are from 1 to 3 of halogen, C^-C^ 
alkyl, C^-C^ alkoxy, or hydroxy and v is 0 to 3; 
R3a and R^** are independently hydrogen, R^, Cj-C^ 
alkyl substituted with R^, phenyl substituted with R^ 
or phenoxy substituted with R^; 

r9 iB 



N— N N— N 

R7bo(CH2)v-. R^^C00(CH2)v-. R^^0C0(CH2)v- , 
R''bco(CH2)v-. R'^^0(CH2)vC0-, rVn(CH2)v-. 
30 R7bc0N(R^)(CH2)v-. R^R%C0(CH2 )v- . R^R%CS(CH2)v- . 
R^R^NN ( r5 ) CO ( CH2 ) V- . R*R^NN< R^ )CS (CH2 ) v" . 
R7bcON(R^)N<R5 >C0(CH2 ) v" » R^^C0N(R^)N(r5 jcs (CH2)v- . 
R*N(0R''b)C0(CH2)v- or R7acON(OR71>)CO<CH2)v- : 

and V is as defined above; 
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R*. R*^, R^ are independently hydrogen, phenyl, 
substituted phenyl. Ci-Ciq alkyl, substituted Cj^-Cio 
alkyl. C3-C10 alkenyl, substituted C3-C10 alkenyl , 
C3-C10 alkynyl. or substituted C3-C10 alkynyl where 

5 the substituents on the phenyl, alkyl, alkenyl or 
alkynyl are from 1 to 5 of hydros, Ci-C(, alkoxy, 
C3-C7 cycloalkyl. phenyl C1-C3 alkoxy. fluoro, 
substituted or . R^ independently disubstituted 
phenyl C1-C3 alkoxy, phenyl, R^ substituted or R^, R^ 

10 independently disubstituted phenyl, where the 

substituents on the phenyl are as defined above. 
Cj^-Cs-alkanoyloxy, C1-C5 alkoxjrcarbonyl , car boxy, 
formyl, or -NR^OrII „here R^^ and R^^ are 
independently hydrogen. C^-Cg alkyl. phenyl, phenyl 

15 Ci-Cg alkyl. Ci-Cs-alkoxycarbonyl or 
Ci-Cs-alkanoyl-Ci-Cg alkyl; or 
R^ and R^ can be taken together to form 
_(CH2)rB(CH2)s- where B is CH2, 0 or 5(0)^ or N-R^^, 
r and s are independently 1 to 3, and R^^ is as 

20 defined above; 

r6 is hydrogen, Ci-Ciq alkyl. phenyl or phenyl Ci-Ciq 

alkyl; 

A is 

25 



-CCH2)^-C-CCH2)y- 
30 JLea 



SUBSTITUTE SHEET 



^0 92/16524 PCr/US92/02271 



10 



15 



20 



-324- 

where x and y are independently 0-3; 

and are independently hydrogen, Cj^-C^Q alkyl , 

trif luoromethyl. phenyl, substituted Ci-C^o alkyl 
where the substituents are from 1 to 3 of imidazolyl, 
indolyl, hydroxy, fluoro, S(O)^'^^, C^-C^ alkoxy, 
C3-C7 cycloalkyl, phenyl Ci-Cj alkoxy, substituted 
or r1, r2 independently disubstituted phenyl C1-C3 
alkoxy, phenyl, R^ substituted or R^, R^ 
independently disubstituted phenyl, 
Ci-C5-alkanoyloxy , Ci~C^ alkoxycarbonyl , carboxy^ 
formyl, or -NR^OrH where R^O and R^ are as defined 
above ; or 

r8 and r8^ can be taken together to form -(CH2)t-- 
where t is 2 to 6; and R® and R®^ can independently 
be joined to one or both of R^ and R^ to form alkyl 
bridges between the terminal nitrogen and the alkyl 
portion of the A group wherein the bridge contains 
from 1 to 5 carbon atoms; 

and pharmaceutically acceptable salts thereof. 

2. A compound of Claim 1 wherein: 



25 



30 



n is 0 or 1 

p is 0 to 3 

q is 0 to 2 

w is 0 or 1 

rIO 

I 

X is 0, S(0)„, -N-, -CH=CH-: 
m is 0 to 2; 

R^. r2, Rla^ R2a^ Rib ^j^j R2b ^j-e independently 
hydrogen, halogen. C^-Cy alkyl, C1-C3 perf luoroalkyl , 
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10 



20 



25 



30 



_S(0) b7^, R7b0(CH2)v-. R^^C00<CH2)v-. R^^0C0(CH2)v. 
phenyT or substituted phenyl where the substituents 
are from 1 to 3 of halogen. Ci-Ce alkyl. Ci-C^ 
alkosy, or hydroxy; 

R7a and r'^'' are independently hydrogen, C1-C3 
perflnoroalkyl, C^-Ce alXyl. substituted Ci-Ce alXyl. 
where the substituents are phenyl; phenyl and v xs 0 

to 2 ' 

R3a and R^^ are independently hydrogen, R^ . Ci-Ce 
alkyl substituted with R^ . phenyl substituted with R 
or phenoxy substituted with R^; 



is 



N— N N 
f/ / V 




4a 

,4a 



It 

R7bo(CH2)v-. r7^C00<CH2)v-. R^bocO<CH2)v-. 

r4r5nC0(^2)v-. R^R5nCS(CH2>v-. R^R5^<R5)CO(CH2)v-. 
R7bcON(R^)N(R5)CO<CH2)v-. R'^N(0R7b)C0(CH2)v- or 
R7acoN(OR7b)CO<CH2)v-; ^here v is as defined above; 
^4 RAa r5 are independently hydrogen. Ci-Ciq alkyl. 
substituted Ci-Cio alkyl. where the substituents on 
the alkyl are from 1 to 5 of hydroxy. C^-Cs alkoxy. 
C^-G7 cycloalkyl. phenyl C1-C3 alkoxy. fluoro. R 
substituted or R^. independently disubstituted 
phenyl C1-C3 alkoxy. phenyl. R^ substituted or R . R 
independently disubstituted phenyl, where the 
substituents on the phenyl are as defined above. 
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Cj_C5-alkanoyloxy, C1-C5 alkoxycarbonyl . carboxy or 
formyl ; 

and r5 can be taken together to form 
-<CH2)rB<CH2)s- where B is CH2. 0 or S(0)n, or N-R^^ 
5 r and B are independently 1 to 3 and R^^ is as 
defined above; 

r6 is hydrogen, Ci-C^o alkyl or phenyl Ci-C^q alkyl; 
10 A is 



15 



25 



30 



-CCH2)x-C-CCH2Dy- 
R8a 



.where x and y are independently 0-2; 
bP and R^* are independently hydrogen, Ci-Ciq alkyl, 
20 substituted C^-Ciq alkyl where the substituents are 
from 1 to 3 of imidazolyl, indolyl, hydroxy, fliioro, 
S(0)n,R^*, Ci-Cg alkoxy, phenyl, R^ substituted or R^, 
r2 independently disubstituted phenyl, 
Ci-C5-alkanoyloxy. C1-C5 alkoxycarbonyl, carboxy, 
formyl, -NrIOr^^ where R^^ and R^^ are independently 
hydrogen, C^-Cg alkyl, or C1-C5 alkanoyl-Ci-C^ alkyl; 
or rQ and R^^ can be taken together to form -<CH2)t- - 
where t is 2 to 4; and R^ and R^* can independently 
be joined to one or both of R^ and R^ to form alkyl 
bridges between the terminal nitrogen and the alkyl 
portion of the A group wherein the 



» 
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bridge contains from 1 to 5 carbon atoms; 
and pharmaceutically acceptable salts thereof 

3. A compound of Claim 2 wherein: 



n is 0 or 1: 
p is 0 to 2: 
q is 0 to 2: 
w is 0 or 1 
10 X is S(0)m, -CH=CH-: 
m is 0 or 1; 

r1 r2, R^^, R^^. R^^. and R^^ are independently 
hydrogen, halogen. C■^-C^ alkyl. C1-C3 perf Inoroalkyl , 
-S(0)„R7a. R7bo(CH2)v-. R7^C00<CH2>v- • R"^^0C0(CH2)v. 
15 phenyl or snbstittited phenyl where the substituents 
are from 1 to 3 of halogen, Ci-Cg alkyl, Ci-Cg 
alkosy, or hydroxy; 

R7a and r"^^ are independently hydrogen. Ci-C^ alkyl, 
substituted Ci-Cg alkyl. where the substituents are 
20 phenyl and v is 0 to 2; 

R3a and R^^ are independently hydrogen, R^, Ci-Cg 
alkyl substituted with R^. phenyl substituted with R^ 
or phenoxy substituted with R^; 



25 



IS 



N— N 
fl 



N— N 



N 




4 a 



30 



R 



4a 
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10 



30 



r71>0(CH2)v-. R^^C00(CH2)v-. R^^OCOCCHj )v- . 
R7bco(CH2)v-. R^R%(CH2)v-. R^^CONCR*) (CH2 )v- • 
R^r5nC0(CH2)v-. R*R^NCS(CH2)v-. R^N(OR7b)CO(CH2 )v- or 
R^*C0N(0R^^)C0(CH2)v-; where v is as defined above; 
R^, R*^, R^ are independently hydrogen, C^-Cio alkyl , 
substituted Cj-C^q alkyl , where the substituents on 
the alkyl, are from 1 to 5 of hydroxy, C^-Cg alkoxy, 
fluoro, phenyl, R^ substituted or R^ , R^ 
independently disubstituted phenyl, where the 
substituents on the phenyl are as defined above, 
Ci-C5-alkanoyloxy , C1-C5 alkoxycarbonyl , carboxy; 



R^ is hydrogen, Cj-Cj^q ^"^^y^* 
15 A is 



I 

-CCH2Dx-C-CCH23y- 
20 I 

where x and y are independently 0-2; 
r8 and R®^ are independently hydrogen , Cj^-C^o alkyl , 
25 substituted C^-Cio alkyl where the substituents are 
from 1 to 3 of imidazolyl, indolyl, hydroxy, fluoro, 
S(0)n,R^^, Ci-Cf^ alkoxy. phenyl, R^ substituted or R^, 
r2 independently disubstituted phenyl, 
Ci-C5-alkanoyloxy , C1-C5 alkoxycarbonyl , carboxy; or 
R^ and R^^ can be taken together to form -(CH2)t- 



where t is 2; and R^ and R^^ can 
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independently be joined to one or both of and 
to form alkyl bridges between the terminal nitrogen 
and the alkyl portion of the A group wherein the 
bridge contains from 1 to 5 carbon atoms; 
5 and pharmaceutically acceptable salts thereof. 

4. A compound of Claim 3 wherein: 

n is 0 or 1; 
10 p is 0 to 2; 
q is 1; 
w is 1 ; 

X is S(0)nj or -CH=CH-; 
m is 0 or 1; 

15 r1, r2, R^a, R2a, Rib ^ and R^^ are independently 

hydrogen, halogen, C1-C7 alkyl. C1-C3 perf luoroalkyl, 
-S(0)mR^*, r71>o(CH2)v-. R''^C00(CH2)v- . pbenyl or 
substituted phenyl where the substituents are from 1 
to 3 of halogen, Ci-Cg alkyl, Ci-C^ alkoay, or 

20 hydroxy; 

R^a and R^^ are independently hydrogen, C1-C5 alkyl, 
substituted Ci-Cg alkyl, where the substituents are 
phenyl, phenyl and v is 0 to 1; 
R3a and R^^ are independently hydrogen or R^; 

25 

r9 is 

N— N 
N 



30 



N— N 

fl 



N 
I 

R 



.N 



4a 
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R7bo(CH2)v-. R7bc00(CH2)v-. R^*^0C0(CH2 )v- . 
R7bco(C:H2)v-. R^R^N(CH2)v- . r''^CON(R^) (CH2 )v- > 
R^r5nCO(CH2)v- or R^N(Or7^)CO(CH2)v- ; where v is as 
defined above; 
5 R^, r5 are independently hydrogen, C^-Cj^O alkyl, 

substituted Cj^-C^q alkyl , where the substituents on 
the alkyl are from 1 to 3 of hydroxy, €3^-03 alkoxy, 
fluoro, phenyl, R-*- substituted or 
independently di substituted phenyl, where the 
substituents on the phenyl are as defined above; 

R^^ is hydrogen, C^-Cio alkyl, substituted Cj^-Ciq 
alkyl where the substituents on the alkyl are from 1 
to 3 of hydroxy. 

15 

R^ is hydrogen; 
A is 

20 p8 

I 

-CCH2)x-C-CCH2)y- 

25 

where x and y are independently 0-1; 

R^ and R®^ are independently hydrogen, Cj-Cj^q alkyl, 
substituted Cj^-C^o alkyl where the substituents are 
from 1 to 3 of imidazolyl, indolyl, hydroxy, fluoro, 
30 S(0)jj^R^^y C^-C^ alkoxy, phenyl, R^ substituted or R^ » 
R^ independently disubstituted phenyl. 
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C;L-C5-alkanoyloxy, C1-C5 alkoxycarbonyl , carboxy; o 
r8 and R^^ can be taken together to form -(CH2)t- 
where t is 2; and and R^^ can independently be 
joined to one or both of and to form alkyl 
5 bridges between the terminal nitrogen and the alkyl 
portion of the A group wherein the bridge contains 
from 1 to 5 carbon atoms ; 

and pharmaceutically acceptable salts thereof. 

10 5. A stereospecif ic compound of Claim 1 

having the following structural formula: 



15 



20 



25 




where r1. R^, X. n. p. q, L, w. R^^, R2a, R3a, r4^ 
r5 a and R^ are as defined in Claim 1 

30 
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6, A compound of Claim 1 which is: 

3-amino-3-methyl-N- [2 ,3,4, 5-tetrahydro-2-oxo-l- 
[[2 •-(lH-tetrazol-5-yl) [1 , 1 '-bi phenyl] -4-yl]- 
5 methyl]-lH-l-benzazepin-3(R)-yl]-butananiide ; 

2 (R)-amino-3-hydroxy-N-[2 .3,4, 5-tetrahydro-2-oxo- 
1-C [2 ' - ( lH-tetra20l-5-yl ) [1 . 1 ' -biphenyl]-4-yl]- 
methyl]-lH-l-ben2a2epin-3(R)-yl]-propanamide ; 

10 

2 (R)-amino-3-phenyl-N- [2 ,3,4, 5-tet rahydro-2-oxo- 
1_[ [2 ' -( Ig-tetrazol-S-yl ) [1 , 1 • -biphenyl]-4-yl] - 
methyl]-lH-l-benza2epln-3(R)-yl]-propanamide ; 

^5 2(R)-amino-N-C2 ,3,4, 5-tetrahydro-2-oxo-l-[ [2 ' - 

(ia-tetra20l-5-yl)[l , 1 '-biphenyl]-4-yl]methyl]-lS- 
l-b€nza2epin-3(R)-yl3-p^opanamide ; 

3 - ( 2-hy d r oxy ethyl ) ami no-3 -methyl -N- [2,3,4,5- 
20 tetrahydro-2-oxo-l-[[2'-[l-(2-hydroxyethyl)- 

tetrazol-S-yl) [1 , 1 ' -biphenyl]-4-yl]methyl3-lS- 
l-benza2epin-3(R)-yl]-butanamide; 

3- (2-hydroxypropyl ) amino-3-methyl-N- [2 ,3,4,5- 
25 tetrahydro-2-oxo-l-[[2'-(ia-tetra2ol-5-yl)[l,l 

bi phenyl ]-4-yl]methyl]-lH-l-benza2epin-3 (R)-ylD- 
butanamide; 



30 



2-amino-2-methyl-N-C2 ,3 , 4,5-tetrahydro-2-oxo-l- 
[ [2 • -(lH-tetrazol"5-yl) [1 , 1 • -b i phenyl ]-4-yl]- 
methyl3-lH-l-benzazepin-3(R)-yl]-propanamide ; 
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3-ainino-3-niethyl-N-C7-f luoro-2 , 3 . 4. S-tetrahydro- 
Z-oxo-l- [ [ 2 • - ( IS-t et razol-5-yl ) C 1 . 1 ' -b ipheny 1 ] -4- 
yl]methyl]-lH-l-ben2azepin-3 (R>-yl]-butanamide : 

5 3_amino-3-methyl-N-C7-trif luoromethyl-2 .3,4,5- 

tetrahydro-2-oxo-l-C C2 • -<lH-tetrazol-5-yl) CI . 1 ' - 
biphenyl]-4-yl]methyl]-ll-l-ben2azepin-3(R)-yl]- 

butanamide; 

10 3-amino-3-methyl-N-[6-f luoto-2 ,3,4. 5-tetrahydro- 

2- oxo-l-C [2 • -( ll-tetiazol-5-yl ) d , 1 ' -bipheiiyl3-4- 
yl]methyl]-lS-l-benzazepin-3(R)-yl]-butanamide ; 

3- benzylainino-3-inethyl-N- [2 .3,4. 5-tet rahydro-2- 
15 OXO-1-CC2 • - (lS-tetrazol-5-yl) [1 . 1 ' -biphenyl]-4- 

yl]-methyl3-lH-l-benzazepin-3<R)-ylD-butanaiDide; 



or 



3-amino-3-methyl-N-[3 . 4-dihydro-4-oxo-5-C 12 • -<15- 
20 tetrazol-S-yl > [1 . 1 ' -blphenyl]-4-yl]methyl]-l , 5- 

benzothiazepin-3 (S)-yl]-butanamide ; 

3-(2(R)-hydroxypropyl)aiiiiiio-3-methyl-N-C2 ,3,4,5- 
tetrahydro-2-oxo-l-C [2 ' -(lH-tetrazol-5-yl ) [1 . 1 ' - 
25 b iphenyl ] -4-y 1 ] methyl ] -ll-l-benzaz ep in-3 ( R ) -y 1 J- 

butanamide 

3-(2(S)-hydroaypropyl)amino-3-methyl-N-C2 ,3,4,5- 
t et rahydro-2-oxo-l- C [2 • - ( IH-tet razol-5-yl ) C 1 , 1 ' - 
30 biphenyl]-4-yl]methyl]-ll-l-benzazepin-3(R)-yl]- 

butanamide 
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3-(2 (R) , 3-dihydroxypropyl)amino-3-methyl-N-[2 , 3 , - 
4,5-tetrahydro-2-oxo-l-[[2'-(lH-tetrazol-5-yl)- 
[1 ,1 '-biphenyl]-4-yl]methyl]-lH-l-benzazepin- 

3(R)-yl]-butanamide 

3- C 2 ( S ) . 3-d ihydr oxypropyl ) ainino-3-methyl-N- [2,3,- 
4,5-tetrahydro-2-oxo-l-[[2'-(ia-tetra2ol-5-yl)- 
[1,1' -biphenyl]-4-yl]methyl]-lH-l-benzazepin-3(R)- 
yl ] -but anami de 

3^(3(5) -hyd r oxybutyl ) amino-3-methyl-N- [7-f luoro- 
2,3,4, 5-tetrahydro-2-oxo-l-[[2 ' -(IH-tetr azol-5- 
yl ) [1 . 1 • -biphenyl]-4-yl]methyl]-lH-l-beiiza2epin- 
3(R)-yl]-butanamide 

3- < 3 < S ) -hyd r oxybuty 1 ) ami no-3-me thy 1-N- [2,3,4,5- 
tetrahydro-2-oxo-l-C[2'-(lH-tetra20l-5-yl)[l,l'- 
biphenyl3-4-yl3methyl]-lg-l-benza2epin-3(R)-yl]- 
butanamide 

3-amino-3-methyl-N-[7-hydroxy-2 ,3,4, 5-tetrahydro- 

2- oxo-l-[ [2 • -(la-tetrazol-S-yl) [1 , 1 ' -b i phenyl] -4- 
yl]methyl]-lS-l-ben2azepin-3(R)-yl]-butaiiaiiiide 

3 - ( 2 ( R ) -hyd r oxy p r opy 1 ) am i no-3 -me thy 1 -N- [ 7 -hyd r oxy- 
2,3,4, 5-tetrahydro-2-oxo-l-[ [2 ' -(ia-tetrazol-5- 
yl) [1 , 1 ' -biphenyl]-4-yl]methyl]-ia"l-benzazepin- 
3(R)-yl]-butanamide 

3- < 2 <R)-hydroxypropyl )amino-3-methyl-N- [7-f luoro- 
2,3,4. 5-tetrahydro-2-oxo-l-[[2 ' -(lS-tetrazol-5- 
yl) [1 , I • -biphenyl]-4-yl]methyl]-lH-l-benzazepin- 
3(R)-yl]-butanamide 
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2-(3 (R)-hydroxybutyl )amino-2-methyl-N-[2 ,3,4,5- 
tetrahydro-2-oxo-l-C [2 • -(lH-tetrazol-5-yl) [1.1'- 
b ipheny 1 ] -4-yl ] methyl ] -lH-l-benzazepin-3 (R ) -y 1 ] - 
propanamide 

2- (3 ( S )-hydroxybTityl )amino-2-methyl-N-C2 ,3,4,5- 
tetrahydro-2-oxo-l-[ C2 • -(lH-tetrazol-5-yl) CI , 1 ' - 
biphenyl] -4-yl] methyl ] -lH-l-benzazepin-3 (R)-yl] - 

propanamide 

3- Amino-3-methyl-N-C7-methoxy-2 ,3.4. 5-tetrahydro- 

2- oxo-l-C [2 • -( lH-tetrazol-5-yl ) [1 , 1 • -biphenyl]-4- 
ylDmethyl ] -la-l-benzazep in-3 (R)-yl] -butanamide 

3- ( 2 (R)-hydr osypropyl ) amino-3-methyl-N- C7-methoxy- 
2 ,3 , 4,5-tetrahydro-2-oxo-l-[C2 • -<lH-tetrazol-5- 

yl ) CI . 1 • -biphenyl] -4-yl Dmethyl] -ll-l-benzazepin- 
3 (R>-yl]-butanamide 

3-(3 ( s )-hydroxybtityl )amino-3-methyl-N-C7-metho2y- 
2.3,4.5-tetrahydro-2-oxo-l-CC2'*-(lH-tetrazol-5- 
y 1 ) C 1 . 1 • -b iphenyl ] -4-y 1 ] methyl ] -IS- 1-benzazep in- 
3 (R)_yl]butanamide 

Quinuclidine-N ' -C2 . 3 . 4 . 5-tetrahydro-2-oxo-l-C C2 ' - 
(lH-tetrazol-5-yl)Cl . 1 '-biphenyl]-4-yl]methyl]-lH- 
l-benzazepin-3 (R)-yl]-3-carboxamide 

3_(2-f luoropropyl)amino-3-methyl-N-C2 ,3 , 4,5- 
tetrahydro-2-oxo-l-[C2•-<lH-tet^azol-5-yl)Cl.l•- 
biphenyl]-4-yl]methyl]-lS-l-l>enzazepin-3(R)-yl]- 

butanamide 



^.mQTITUTE SHEET 



-336- 



3-(2-methoxypropyl)ainino-3-inethyl-N-[2 ,3.4,5- 
tetrahydro-2-oxo-l- [ [2 • - (lI-tetrazol-5-yl) [1 , 1 ' - 
biphenyl]-4-yl]methyl]-lg-l-benzazepin-3(R)-yl]- 
butanamide 

3-(2-hydroxy-2-methylpropyl)axnino-3-methyl-N-[2 , - 
3,4,5-tetrahydro-2-03:o-l-[[2»-(12-tetrazol-5-yl)- 
[1, 1 '-biphenyl3-4-yl]methyl]-ia-l-l>enza2epin-3(R) 
yljbutanamide 

4'-[C3(R)-[( 3-amino-3 -met hyl-l-oxobutyl ) amino ] -2 , 
3.4, 5-tetrahydro-2-oxo-ia-l-ben2azepin-l-yl]- 
methyl]-[l, 1 '-blphenyl]-2-carboxamide 

4'-[[3(R)-CC3-C(2(R)-hydro3ypropyl)amino]-3- 
methyl-l-oxobutyl] amino]-2 ,3,4, 5-tetrahydro-2-oxo 
lH-l-benzazepin-l-yl]methyl]-[l,l'-biphenyl]-2- 
carboxamide 

4»-C[3<R)-C[(3-[(2(S) .3-dihydroxyp^opyl)amino]-3- 
methyl-l-oxobutyl]amino]-2,3 ,4,5-tetrahydro-2--oxo- 
ll-l-benzazepin-l-yl]methyl]-[l,l*-biphenyl]-2- 
carboxamide 

N-ethyl-4 •-[C3(R)-[( 3-amino-3-methyl-l-oxobuty 1 >- 
amino]-2 ,3,4, 5-tetrahydro-2-oxo-lH-l-benzazepin-l- 
yl]methyl]-[l , 1 ' -biphenyl]-2-carboxajnide 

N-ethyl-4' -[[3<R)-C[3-C(2(S), 3-dihydroxypropyl)- 
amino] -3-methyl-l-oxobutyl ]amino]-2 ,3,4, 5-t et ra- 
hy.dro-2-oxo-ia-l"benzazepin-l-yl]methyl]-[l ,1 ' - 
biphenyl]-2-carboxamide 
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N-methyl-4'-CC3(R)-C[3-C<2(S).3-dihydroxypropyl)- 
amino]-3-methyl-l-03:obiityl]amino]-2 . 3 , 4, 5-tetra- 
hydro-2-o3co-lE-l-benzazepin-l-yl]methyl3-[l . 1 ' - 
biphenyl]-2-carboxamide 

3-amino-3-methyl-N-L2 ,3.4. 5-tetrahydro-2-oxo-l- 
[ [2 • -hydroxymethylCl . 1 ' -biphenyl]-4-yl]methyl]-lH- 
l-benzazepiii-3 (R)-yi:butaiiamide 

10 3_(2(R)-hydrox3rpropyl)amino-3-methyl-N-C2 . 3.4,5- 

tetrahydro-2-oxo-l-C [2 • -hydroxymethylEl . 1 ' - 
bipbenyl]-4-yl]metbyl]-ia-l-beiizazepin-3(R)-yl]- 

btitanauaide 

15 3-Ainiiio-3-inethyl-N-C2 ,3.4. 5-tetrahydro-2-oxo-l- 

[ C2 • -aminomethyl [1 . 1 • -biphenyl]-4-yl3inethyl ]-ia-l- 
benzazepin-3 (R)-yl]btitanamide 

3-(2<R)-hydroxypropyl)amino-3-metlxyl-N-C2 . 3.4,- 

20 5-tetrahydro-2-oxo-l- [ C2 • -aminomethyl [1 . 1 • - 

biphenyl3-4-yl]methyl]-lE-l-benzazepin-3(R)-yl]- 

butanamide 

4'-C[3<R)-C[3-C(2<S>.3<S),4-trihydroxybutyl)- 
25 amino]-3-methyl-l-oxobutyl]amino]-2 ,3,4. 5-tetra- 

hydro-2-oxo-lH-l-benzazepin-l-yl]inethyl]-[l . 1 ' - 

b iphenyl D -2-carboxami de 

4'-[C3(R)-CC3-C( 3-hyd r oxybutyl ) amino ] -3-me thy 1-1- 
30 oxobutylD amino]-2 .3.4. 5-tetrahydr o-2-oxo-lg-l-ben- 

zazepin-l-yl3methyl]-Cl.l'-bipbenyl3-2-carboxamide 
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3-Amino-3-methyl-N-[2,3-dihydro-2-oxo-l-[[2'-(ia- 
tetra2ol-5-yl)[l,l*-biphenyl]-4-yl]methyl]-lH-l- 
benzazepin-3 <R)-yl]b\jtanamide 

5 3- ( 2 (R)-hydroxypropyl )amino-3-methyl-N- C2 , 3-d i- 

hydro-2-oxo-l-[ [2 • -(IH-tetrazol-S-yl) [1 . 1 • - 
biphenyl]-4-yl]methyl]-ll-l-ben2azepin-3(R)-yl]- 
butanamide 

10 N-ethyl-4'-[C3(R)-C[3-C(2(S),3-dihydroxypropyl)- 
ainino3-3-methyl-l-oxobutyl]amiiio3-2 , 3-dihydro-2- 
oxo-lS-l-benzazepin-l-yl]methyl]-Cl , 1 •-bi phenyl ]- 
2-carboxainide 

15 3-(2(R)-hydroxypropyl)amino-3-methyl-N-C3 .A-di- 

hydro-A-oxo-S-C [2 ' -( IS-t etrazol-5-yl ) C 1 . 1 ' - 
biphenyl]-4-yl]methyl]-l,5-benzothiazepin-3(S)- 
y 1 3 -but anami d e 

20 3-(2<S )-hy d roxypropy 1 ) amino-3 -me thyl-N- [ 3 , 4-d i - 

hydro-4-oxo-5-[ [2 • -(lH-tetrazol-5-yl ) [1 » 1 ' - 
biphenyl3-4-yl3methyl3-1.5-benzothia2epin-3(S)- 
yl3-butanainide 

25 N-ethyl-4*-C[3(S)-[[3-[(2(S),3-dihydroxypropyl)- 
amino3-3-methyl-l-oxobiJityl3amino]-3 ,4-dihydrO"4- 
oxo-1 , 5-benzothiazepin-5(2H)-yl3methyl3-[l , 1 ' -bi- 
phenyl]-2-carboxamide 

30 4'-[[3(S)-t(3 -amino-3-methyl-l-oxobutyl ) amino3 - 

3 , 4-dihydro-4-oxo-l ,5-benzothia2epin-5(2H)-yl3-■ 
methyl3-[l , 1 ' -biphenyl3-2-carboxamide 
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4 ' - C C 3 (R)- C < S-amino-S-methyl-l-oxobutyl )ainino] - 
2,3.4, 5-tetrahydro-2-oxo-ll-l-benzazepin-l-yl] - 
methyi:-Cl . 1 ' -biplienyl]-2-thioamide 

5 N-hydroxy-4 • -C C 3 (R)- C ( 3-amino-3-inethyl-l-oxobut- 

yl)amino]-2 . 3 . 4. 5-tetrahydro-2-oxo-ia-l-benz- 
azepin-l-yl3-inethyl]-Cl , 1 ' -biphenyl]-2-carboxamide 

N-hydroxy-4.-Ci:3<R)-CC3-C(2(S).3-dihydroxypropyl)- 
10 ainino]-3- methyl-l-oxobutylDamiiio]-2 ,3.4. 5-tetra- 

hydro-2-oxo-lH-l-benzazepin-l-yl]methyl3-Cl . 1 • -bi- 

phenyl3-2-carbo3:amide 

N-hydroxy-4'-CC3(R)-C[3-C(2(R)-liydroxypropyl)- 
15 amino]-3-niethyl-l-oxobiityl]amino]-2,3.4.5-tetra- 
hydro-2-oxo-ia-l-benzazepin-l-yl]inetliyl3-Cl . 1 ' - 
bipbeiiyl]-2-carboxamide 

3-(2(R>-hydroxypropyl)amino-3-methyl-N-C3 . 4-di- 
20 hydro-1 . 4-dioxo-5-C C2 ' -< lE-tetrazol-5-yl ) [1 . 1 ' - 

biphenyl]-4-yl]methyl]-l , 5-benzothiazepin-3 (S )- 
yl]-btitananiide 

3_amino-3-methyl-N-C3 . 4-diliydro-l . 4-dioxo-5-C [2 • - 
25 (iH-tetrazol-5-yl) [1 . 1 '-bi phenyl ]-4-yl] methyl ]- 

1 . 5-benzothi azep in-3 ( S )-yl ] -but anami d e 

3-ainino-3-iaethyl-N-[7-inethylthio-2 .3.4. 5-tetra- 
hydro-2-oxo-l-CC2'-(lB-tetrazol-5-yl)[l.l'-bi- 
30 phenylD-4-yl]methyl]-ia-l-benzazepin-3(R)-yl]buta- 

namide 
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10 



15 



3- ( 2 < R) -hyd rosypropy 1 ) amino-3-methy 1-N- [ 7-methyl- 
thio-2 ,3,4, 5-tetrahydro-2-oxo-l-C [2 ' -(iH-tetrazol- 
5-yl) [1 , 1 •-biphenyl]-4-yl]methyl]-lH-^-benzazepin- 
3<R)-yl]-butanamide 

3- (2 (R)-hydroxypropyl)amino-3-methyl-N- [7-methyl- 
sulf inyl-2 ,3.4, 5-tetrahydro-2-oxo-l-[ [2 • -dS- 
tetrazol-5-yl) [1 , 1 •-bipheIlyl]-4-yl3methyl]-lS-l- 
benzazepin-3(R)-yl]-b1ltanamide 

3-amino-3-methyl-N-C7-methylsulf inyl-2 ,3,4,5- 
tetrahydro-2-oxo-l-[ [2 • -(11-tet razol-5-yl) [1 . 1 ' - 
biphenyl]-4-yl]methyl]-lH-l-benzazepin-3(R)-yll- 

butanamide 

3-amino-3-niethyl-N-C2 , 3,4. 5-tet ^ahyd^o-2-oxo-l- 
[ [2 • -(acetylaminomethyl) [1 , 1 ' -biphenyl]-4-yl]- 
inethyl]-lE-l-benzazepin-3<R)-yl3butanamide 

20 3-.(2<R)-hydroxypropyl)amino-3-iaethyl-N-C2, 3,4,5- 

tetrahydro-2-oxo-l-C C2 '-(acetylaminomethyl) [1,1'- 
b iphenyl ] -4-yl ] met hy 1] -IH-l-benzazep in-3 <R) -yl 3 - 
butanamide 

25 3_amino-3-methyl-N-[2,3,4,5-tetrahydro-2-oxo-l- 

[ [2 ' -(benzoylaminomethyl) [1 , 1 ' -b iphenyl 3 -4-yl3 - 
methyl3-ia-l-benzazepin-3(R)-yl3butanamide 

3-<2(R)-hydroxypropyl)ainino-3-methyl-N-[2,3 ,4, 5- 
30 tet rahydro-2-oxo-l-[ [2 ' -(benzoylaminomethyl ) [1 , 1 ' - 

biphenyl3-4-yl3methyl3-ia-l-benzazepin-3<R)-yl3- 
butanamide 
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3-amino-3-methyl-4-hydroxy-N-[2 . 3 . 4 , 5-t etrahydro- 

2-0X0-1- C [2 ' -( IH-t et razol-5-yl ) [ 1 , 1 ' -biphenyl J-4- 
yl]-methylD-lH-l-benzazepin-3<R)-yl]butanamide 

5 

2-Amino-2-methyl-3-hydroxy-N-[ 2 ,3,4. 5-t etrahydro- 
Z-oxo-l-CC2'-(lH-tetrazol-5-yl)[l,l'-biphenyl]-4- 
yl Jmetliyl ] -lH-l-benzazepin-3 (R)-yl ] propanami de 

10 3- ( 2 (R ) -hyd r oxypropy 1 ) amino-3-methy 1-4-liyd roxy-N- 

[2.3.4, 5-tetrahydro-2-oxo-l-C [2 • -( IH-tet razol-5- 
ylCl , 1 • -biphenyl]-4-yl]methyl]-lH-l-benzazepin-3- 
(R)-yl] -butanamide 

15 2-(3-hydro2ybutyllamino-2-methyl-3-hydroxy-N-C2 , - 

3 , 4. 5-tetraliydro-2-o3col-CC2 ' -(lH-tetrazol-5-yl)- 
C 1 , 1 • -biphenyl ] -4-yl ] methyl ] IH-l-benzaz ep in-3 (R ) - 
y 1 3 p r op anami d e 

20 and pharmacexitically acceptable salts of such 
compotinds . 

7. A process for the preparation of a 
compound of Claim 1 which comprises reacting a 
25 compound having a formula: 
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where , , R^ • X, n and p are as defined in Claim 
1 with a compound having the formula: 

0 R^ 

5 II I 

HO-C-A-N-G IV 

where R^ and A are as defined in Claim 1 and G is a 
protecting group; which step is either followed by or 
preceded by the treatment of the compound with 



15 




20 



25 



where R^^, R^^, R^^, L, w and q are as defined in 
Claim 1 and T is a leaving group, followed by the 
replacement of the protecting group with R^. 

8 . The process of Claim 7 where compound 
III is first reacted with compound IV followed by 
reaction with compound VI. 



30 



9. A process for the preparation of a 
compound of Claim 1 which comprises reacting a 
compound having a formula: 
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10 




CH2)p 

I 

N-C-A-N-G 

I " 
O 0 



H 



where . R^. R^ . R^. X, n and p are as defined in 
Claim 1 and G is a protecting group, with a compound 
having the formula: 



>1 a 



15 



20 



25 



30 



.2 a 




VI 



where R^^, R^^. R^^. L. « « ^® defined in 
Claim 1 and T is a leaving group, followed by 
replacement of the protecting group G with R*. 

10. The process of Claim 9 where the 
protecting group G is t-but03ycarbonyl or 
bensylosycarbonyl and L is chlorine, bromine, iodine. 
0-methanesulfonyl or o-<p-toluenesulf onyl) . 

11. A method for increasing levels of 
endogenous growth hormone in a human or an animal 
which comprises administering to such human or animal 
an effective amount of a .compound of Claim 1 . 
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12. A composition useful for increasing the 
endogenous production or release of growth hormone in 
a human or an animal which comprises an inert carrier 

5 and an effective amount of a compound of Claim 1. 

13. A composition useful for increasing the 
endogenous production/ release of growth hormone in a 
human or an animal which comprises an inert carrier 

10 and an effective amount of a compound of Claim I used 
in combination with other growth hormone 
secretagogues such as, GHRP-6 or GHRP-1» growth 
hormone releasing factor (GRF) or one of its analogs, 
IGF-1 or IGF-2, or B-HT920. 



25 
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